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SUMMARY

Pelvic organ prolapse (POP) is an important health issue for women, with up to 20% of
women undergoing one or more operations to correct prolapse over their lifetime [1]. The reported
rate or stress urinary incontinence (SUI) coexisting with POP is as high as 63-80% [2]. The
classical anterior colporrhaphy has a high relapse rate for anterior compartment descent (26-58%),
and anti-SUI effectiveness of this non-prosthesis method is only negligible (42%—62%) [3,4], so
according to the current guidelines anterior colporrhaphy is not indicated in case of SUI . It is also
known that the postoperative complication rate for very effective prosthesis operations is high.
Permanent implants have been associated with higher rates for de novo stress incontinence (relative

risk 1.39), bladder perforation (relative risk 3.92) and postoperative dyspareunia [5].

Synthetic transvaginal mesh has been employed in the treatment of POP with increasing
popularity and is usually highly effective in controlling the principal symptoms of prolapse. Based
on the US Food and Drug Administration (FDA) warnings of 2008 and 2011, specialists should
arrive at a more precise balance between the low success rate for non-mesh techniques and the
higher number of postoperative complications of prosthesis methods [6]. Therefore, in a
retrospective study, we aimed to evaluate and compare anti-POP efficacy, anti-stress incontinence
(anti-SUI) efficacy, and the early (six weeks) and late (36 months) postoperative complication rates
for anterior vaginoplasty and the most commonly used transvaginal mesh (TVM) operations. In
our series, we found that the TVM operations were significantly better in the reconstruction of POP
(91.3% vs. 66.3%; p<0.001) and SUI (90% vs. 55%, p<0.001) after three years of follow-up.
Hence, in our study, de novo urge incontinence (DNUS) was significantly more frequently
observed (11.86% vs. 0%). Extrusion of the implanted mesh was found in 8.3% of cases involving

a prosthesis.

In our cases, the implanted mesh was fixed to the peri-urethral tissue with two anchoring
stitches, as we had hypothesised; this is superior to the original TVM for anti-incontinence.
Previous studies have reported that mesh operations provide unfavourable SUI cure rates.
Therefore, the anchoring used as additional anti-incontinence surgical strategies is increasingly

being scrutinized to achieve better postoperative continence without any significant side-effects for



patients with both POP and SUI. A randomized prospective study was designed to evaluate the

anti-SUI effectiveness of that anchoring technique.

Mesh contraction and bunching may cause nerve entrapment as well as excessive tension
on the fixed mesh arms, which both lead to pain. It is documented that mesh folding and
contraction are among the reasons for chronic pelvic pain, dyspareunia and mesh extrusion. A
new concept involving an anchorless implant was developed to reduce the side-effects of
prosthesis operations. The assumption was that an anchorless neo-pubocervical fascia would
accurately mimic the physiological support system, therefore providing adequate support. A new
type of mesh was designed with a flexible frame. In our multi-centre study, seventeen patients
(84.2%) had Stage 0 prolapse and three patients (15.8%) had Pelvic Organ Prolapse
Quantification system (POP-Q) (International Continence Society (ICS)) Stage 1 prolapse after
two years of follow-up. No cases of mesh erosion or chronic pelvic pain were documented at
follow-up.

There has been a drop in the rates for intra-operative bladder perforations and
vesicovaginal fistulas (VVF) after the introduction of infra-pubic operative techniques, but the
suitable reconstructive technique is still questionable. We reintroduced an “oldy but goody”
operative technique of Lehoczky’s island flap implantation for prosthesis-induced VVF. In our
short series, all the operated cases were free of fistulas after three months of follow-up.

Although the rate for concomitant SUI in patients with POP is as high as 63-80% [2], the
effective treatment for coexisting SUI and POP is still debated. The anti-SUI efficacy of the
prosthetic placement is barely 72-83% [34-36]. Therefore, the research group developed a
modification to the transobturator four-arm TVM to increase its anti-incontinence effect. The
proposed modification to the original surgical procedure includes the suture of the anterior part of
the mesh to the mid-urethra to prevent the mesh sliding. We think that the appropriate elevation
of the mid-urethra would thus occur with the anterior arms and that would achieve a more
effective anti-incontinence. We designed a single-centre, prospective, double-blind (participant,
investigator/surgeon, outcome assessor), randomized, controlled trial to evaluate the anti-SUI

success rate for the modified TVM.



1. INTRODUCTION

The rapid development of technology and progress in the medical sciences have resulted in
an amazing extension of life expectancy at the time of birth, so an aging population has presented
the healthcare system with new challenges. Two main urogynaecological symptoms, such as stress
urinary incontinence (SUI) and pelvic organ prolapse (POP), have been prevalent lately, and the
cumulative risk of surgery for POP by the age of 80 years has been estimated at 11.1% [1].

1.1. Urinary incontinence

The International Continence Society (ICS) defines urinary incontinence (Ul) as the
complaint of any involuntary loss of urine [7]. Urinary incontinence is highly prevalent. Several
authors report that Ul may affect up to 22.7% of women in Europe [2]. The prevalence of Ul
increases with rising age. Almost half of these women have SUI, 11% have urge urinary
incontinence (UUI), and 36% have the mixed type (MUI) [8].

1.1.1. Urethral anatomy and the pathomechanism of SUI

The mechanism of female urinary continence is based on three different factors. First, the
urethra and bladder neck are supported by the interaction of the pubourethral ligaments, the
perineal membrane and the muscles of the pelvic floor. The pubourethral ligaments extend from
the inferior edge of the pubic bone to the anterior surface of the urethra. The proximal urethra and
the bladder base are supported by the vaginal musculofascial attachments, which is a sling-like
tissue formed by the anterior vaginal wall. The structure is attached bilaterally to the levator ani

muscles at the level of the arcus tendinous fasciae pelvis [9] (Figure 1).
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These attachments contribute to the urethral closure by providing a stable base onto which
the proximal urethra and bladder neck are compressed by increasing intra-abdominal pressure
during physical activities. The anatomical defects of the pubourethral ligaments and paravaginal
fascia are contributing factors in urethral hypermobility (UHM) as a form of SUI in women. The
contraction of the levator ani muscles elevates the anterior vaginal wall, thus causing it to cover
the bladder neck and proximal urethra, leading in turn to bladder neck closure, according to the

Hammock hypothesis [10].

Second, a normal tone and innervation of the urethral sphincter is needed to achieve urinary
continence. The sphincter urethrae, urethrovaginal sphincter and compressor urethrae are all parts
of the urethral sphincter. The urethral sphincter is a rhabdosphincter, a circular muscle
encompassing the urethral lumen. The other two somatic muscles of the female urethral sphincter
(compressor urethrae and urethrovaginal sphincter) that arch over the urethral lumen apply
downward compression with contraction against the fixed anterior vaginal wall. The pudendal

nerve (S2-S4) innervates all the muscles (Figure 2).
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Any failure at the level of the striated urogenital sphincter may lead to intrinsic sphincter
deficiency (ISD).

Finally, the urethral wall itself must be sufficiently soft so that external forces can act on it
to effect closure. The clinical importance of a rigid urethra is great. Multiple suburethral operations
like tape implantations or irradiation may lead to what is referred to as a “water-pot” urethra, which

has poor urethral closure properties.

1.1.2. Operative treatment of SUI

The treatment of SUI associated with UHM and ISD has included a wide variety of surgical

procedures.
1.1.2.1. Background of operative treatment

The first suburethral sling procedure was described in 1907, and several types of muscular
or fascial sling modifications were used in the last century. The most popularly and extensively
used sling variation was introduced by Aldrige in 1942 [12]. To overcome the limitations of using
autologous fascia or muscle for slings, such as poor quality of autologous tissue, and the need for
harvesting procedures with high morbidity, synthetic materials began to be used for sling grafts.
Until the 1990s, anterior colporrhaphy with Kelly-Stoeckel plication, Burch colposuspension or
transvaginal needle suspension methods like Pereyra, Stamey and Gittes’ operations were used for
the repair of SUI [11]. According to the Pereyra suspension technique, two small suprapubic

incisions are made. No vaginal incision is required. The Pereyra needle is passed twice on each



side of the urethra from the rectus fascia through the full thickness of the vaginal mucosa at the

level of the urethrovesical junction [13] (Figure 3).

Figure 3. The Pereyra operation (Richardson D.A. Preliminary report: Modification of the

needle urethropexy in the management of stress incontinence. Int Urogynecol J (1991) 2:
123).

Tension-free vaginal tape (TVT) surgery was
developed by Ulmsten and Petros in the 1990s [14]. The
concept behind the suburethral procedures is that SUI results
from the weakness of the pubourethral ligaments. Since TVT,
the mid-urethral sling operation has become the first-line gold
standard therapy for correction of female SUI. In 2001, the
original procedure was modified by Delorme and described as
the transobturator sling (TVT-O) method [15] (Figure 4). The

advantages of the needle passage modification to the obturator

zone are the less prevalent complications in vascular, bladder or bowel injuries. Nowadays, these
sub-urethral sling methods are the first-line operative treatments for SUI according to the current

international guidelines.

TOT Tape
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|
- =

Figure 4. The transobturator tape technique by Delorme
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1.2.  Pelvic organ prolapse

The other common urogynaecological condition is POP. Incidence increases with age. The
risk of reconstructive surgery for women aged over 50 years is 3.3 per 1000 women [16]. The most
common form of pelvic descent is the anterior vaginal prolapse, which according to the ICS

standardized terminology for prolapse is preferred over the old term cystocele.

1.2.1. Pathomechanism of POP

The cause of anterior vaginal prolapse is multifunctional, with different reasons suggested
for POP. The anatomical support for pelvic organs is provided by interactions of pelvic connective
tissue and musculature. The upper part of the vagina lies on the levator plate and is stabilized by
connective tissues superiorly and laterally. The upper vagina in conjunction with the uterus cervix
is supported by connective tissue attachments to the sacrum, coccyx and lateral pelvic sidewalls.
These supportive tissues are identified as cardinal and uterosacral ligaments. The vagina is attached
anteriorly to the endopelvic fascia, which is a musculofascial layer attached to the arcus tendinous
fasciae pelvis on both sides laterally. It is of importance that a real fascia is not presented
histologically between the adjacent organs, such as the rectum, vagina and bladder; the
pubocervical and rectocervical fascia is simply formed by a firming of the vaginal muscularis [17]
(Figure 5). Loss of support may result in POP. Two types of anterior vaginal prolapse are known:
displacement and distension [17]. Distension results from overstretching and weakening of the
paravaginal fascia and the vaginal wall with vaginal delivery or atrophic changes after menopause.
The loss of midline support of the paravaginal fascia ends in an absence of rugal folds and a
protrusion of the bladder into the vagina. The other type of anterior vaginal prolapse was ascribed
to elongation of the anterolateral vaginal supports to the arcus tendinous fasciae pelvis. This can
occur unilaterally or bilaterally with urethral hypermobility and a different degree of apical

prolapse.
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Figure 5. Integrated levels of support by
DelLancey (1992) (Walters M.D., Karram M.M.
Urogynecology and Reconstructive Pelvic
Surgery. Third Edition ISBN 0-323-02902-7).

1.2.2. Staging of POP

A systematic classification of POP is
useful to aid in documenting and communicating the severity of the pelvic organ descent. Lately,
two classification systems have been in use, but the ICS standardization of terminology is preferred
for clinical and scientific work [18]. For many years, the severity of POP has been described by
the criteria published by Baden et al. (in 1968) [19]. The Baden—Walker system was simple for
gynaecological surgeons to use and easy for them to understand. This system has been found to

have broad interobserver variability for all segments of the female pelvis.

The Pelvic Organ Prolapse Quantification (POP—Q) system contains a series of site-specific
measurements of female pelvic organ support. Prolapse in each segment is assessed and measured
relative to the hymen. The anatomical position of the six evaluated points for measurement should
be a certain number of centimetres above the hymen (negative number) or a certain number of
centimetres below the hymen (positive number) or located at the level of the hymen, which is
defined as zero. In describing the anterior vaginal wall, the term anterior vaginal wall prolapses or
anterior—-middle compartment descent is preferable instead of cystocele or anterior enterocele. The
uterus or vault descent is described as an apical prolapse, and the terms posterior wall prolapse and

posterior compartment descent are preferable to the term rectocele (Figure 6).
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Figure 6. The predetermined points of the female pelvis according to the POP—Q system (Walters
M.D, Karram M.M. Urogynecology and Reconstructive Pelvic Surgery. Third Edition ISBN 0-323-
02902-7).

1.2.3. Treatment of POP

Historically, the aim of anatomical repair of anterior vaginal wall defects was the plication
of the pubovesical facia (layers of vaginal muscularis and adventitia covering the bladder wall) to
reduce the protrusion of the bladder to the vagina. The cystocele repair was modified several times
depending on how laterally the dissection was carried out, where the placating sutures were placed
and whether additional layers (natural or synthetic) were placed for extra support of the anterior
vaginal wall. Nowadays several types and shapes of prosthetic material are used to aid in support.
The anchoring points of the inserted mesh are usually at or near both side of the arcus tendinous
fasciae pelvis and/or the sacrospinal ligaments or the bilateral obturator fascia. Vaginal prosthetic
surgery has been proposed for anterior compartment POP—Quantification (Q) Stage 2—-3 (ICS) [20]
in view of the low recurrence rate (6.7-24%) [5,21-23] relative to that after classical anterior
colporrhaphy (30-40%) [5,22,24]. A recent Cochrane review confirms the superiority of repairing
prolapse of the mid-anterior vaginal wall with permanent mesh over native tissue repair [5].
However, a worldwide spread of a range of vaginal mesh operations has resulted in a huge number

of complications (e.g. infection, extrusion and deNovo urge symptoms). Consequently, the US
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Food and Drug Administration has published warnings with the aim of restricting the use of vaginal
prosthesis to centres with specially trained surgeons after patients have been thoroughly informed
[6]. Furthermore, it is assumed that a combination of a synthetic mesh with the sling operation [25—
27] will substantially increase the cure rate for concomitant SUI. In contrast, the combined

techniques represent an increased complication rate and elevated financial burden.

Despite the availability of a wide variety of prolapse surgeries, there is no consensus on the
optimal treatment, and the effectiveness of the treatment of severe side-effects, such as protrusion
or bladder perforation, is questionable. Coexisting stress urinary incontinence (SUI) and pelvic

organ prolapse (POP) are highly prevalent (63-80%) [2].

1.3. Complications of urogynaecological operations

The potential complications of using transvaginal mesh are wide-ranging, from mild to
seriously life-threatening. The most common complications, as reported in the US Food and Drug
Administration (FDA) Public Health Notification, include mesh erosion at the site of vaginal
incision, lower urinary tract infection, pelvic pain, dysuria, recurrence of prolapse or
incontinence, de novo UUI, de novo SUI dyspareunia, and perforation of the bowel, and/or
vessels during mesh insertion [5]. Due to the very low rate for bladder perforation [28,29], the
VVF formation is an extremely rare but severe complication of prosthesis methods [30,31].

Many of these complications require additional interventions, including medical or

surgical treatments and hospitalization.

The FDA recommends that healthcare providers should inform patients that implantation
of surgical mesh is permanent and that some complications associated with the implanted mesh
may require additional surgery that may or may not correct the complication. Healthcare
providers should thus choose mesh surgery only after weighing the risks and benefits of surgery

with mesh versus all non-mesh surgical and non-surgical alternatives.
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2. AIMS OF THE THESIS

e The aims of our series were to ascertain the feasibility of vaginal prosthesis operations
following the FDA warnings.

e We examined an “oldy but goody” method for the of some of the most serious mesh-related
complications, including VVF.

e We investigated the long-term utility of a newly developed anterior vaginal mesh method
for the correction of POP—Q Stage 2—4 anterior vaginal prolapse.

e We designed a prospective randomized study for evaluating the effectiveness of an

alternative operative method for reconstructing POP-Q 2-3 concomitant with genuine SUI.

3. HYPOTHESIS

Several incongruities can be found in the available literature on the effectiveness and side-
effects of vaginal prosthesis operations. Therefore, a retrospective study was organized to ascertain
the feasibility of vaginal prosthesis operations in our practice following the FDA warnings. We
hypothesised that the long-term success rates for TVM operations on POP and SUI reconstruction
with an acceptable frequency of side-effects are better than those found in the literature.

Vesicovaginal fistula (VVVF) formation is an extremely rare but embarrassing complication
of mesh methods [30,31]. A prospective short series study was organized to evaluate the utility of
the Lehoczky’s island flap [32] method in reconstructing the mesh-related bladder perforation and
VVF. We assumed that the Lehoczky’s island flap method is highly effective in reconstructing

prosthesis-formed fistulas.

Mesh extrusions, dyspareunia or vaginal discharges are more frequent issues after vaginal
prosthesis operations. Reviewing the literature, we have provided good evidence that the folding
and contraction of the implanted meshes may cause pain, dyspareunia and the extrusion of the
implants [33,34]. For this purpose, a new concept involving an anchorless implant was developed.
We have hypothesised that our new anchoring technique and non-folding meshes result in better

long-term results than other vaginal prosthesis methods.
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The anti-SUI efficacy of the prosthetic placement is barely 72-83% [35-37]. Our previous
study, where the anterior arms of the TVM were anchored by two stitches, resulted in greater anti-
SUI efficacy (90%). We hypothesise that the original TVM operation may be followed by residual
SUI since the strengthening of the back arms may result in a backward dislocation of the entire

mesh.

4. MATERIALS AND METHODS

All of our studies were carried out between 2011 and 2016 in accordance with the Code of
Ethics of the Declaration of Helsinki for scientific research involving humans. They were approved
by the institutional research ethics committee under the following protocol numbers (Prot. No.
194/2010; Prot. No. 55/2016). Study 3 was registered at the Medical Research Council of the
Ministry of Human Capacities under No. CD-1410005 rev.00. The protocol for Study 4 was also
registered at the ClinicalTrials.gov site under registration number NCT02935803. Informed
consent was signed by the person under observation after being provided a detailed and clear

explanation of the conditions and aims of the study.

4.1. The experimental protocol in Study 1

In Study 1 we evaluated and compared the anti-POP effect, anti-stress incontinence (anti-
SUI) efficacy, and the early (six weeks) and late (36 months) postoperative complication rates for
the anterior vaginoplasty and the transvaginal mesh (TVM) operations.

4.1.1. Material and methods

The retrospective cohort study comprised 120 women who presented for the correction of
SUI in conjunction with symptomatic anterior compartment POP—Q 2-3 at the Departments of
Urology and Obstetrics and Gynaecology at the University of Szeged, Hungary, between January
2013 and January 2014. Sixty patients had undergone Kelly—Stoeckel vaginoplasty and the other
60 cases had had TVM surgery. Both study groups were homogenized as much as possible
according to age, parity, body mass index (BMI) and menopausal status. The symptomatic POP—
Q Stage 2-3 anterior prolapse is defined as the maximum extent of the prolapsed anterior vaginal

16



wall being within 1 cm above and 6 cm below the hymen [20,38]. Coexisting symptomatic SUI

was determined with pad or cough tests.
4.1.2. Exclusion criteria

The exclusion criteria were as follows: a history of mesh use or anti-incontinence pelvic

procedures, antidepressant therapy, pregnancy and cancer of the pelvic organs.
4.1.3. Efficacy criteria

The efficacy of the POP repair was taken as a significant (>1 cm) improvement at points
Aa, Ba and C and total vaginal length (TVL) according to the POP—Q system (International
Continence Society) during the follow-up [20,38]. Anti-incontinence efficacy was classified as no

further SUI diagnosed by cough or pad test.

Early surgical complications were classified using the Clavien-Dindo (CD) classification
system [39] (Table 1).

Any deviation from the normal postoperative course without the need for pharmacological

‘ Gadel treatment or surgical, endoscopic, and radiological interventions. Allowed therapeutic
rade

regimens are: drugs such as antiemetics, antipyretics, analgetics, diuretics, electrolytes, and
physiotherapy. This grade also includes wound infections opened at the bedside.
Grade Il Requiring pharmacological treatment with drugs other than allowed for grade |

complications. Blood transfusions and total parenteral nutrition are also included.

Grade llla | Surgical, endoscopic, or radiological intervention that is not under general anesthesia

Grade lllb | Surgical, endoscopic, or radiological intervention that is under general anesthesia

Life-threatening complication requiring intermediate care or intensive care unit
Grade IVa | management, single organ dysfunction (including dialysis, brain hemorrhage, ischemic
stroke, and subarrachnoidal bleeding)

Grade IVb Life-threatening complication requiring intermediate care or intensive care unit
rade
management, multi-organ dysfunction (including dialysis)

Grade V Death of a patient

If the patient suffers from a complication at the time of discharge, the suffix “d” (for
Suffix “d” | “disability”) is added to the respective grade of complication. This label indicates the need
for a follow-up to fully evaluate the complication

Table 1. Clavien—Dindo classification for surgical complications
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4.1.4. Diagnosing DNUS

A diagnosis of DNUS was determined if detrusor pressure changes were observed in
cystometrographic pressures after the surgeries. The postoperative complications that led to
reoperation were infection, recurrent descent or incontinence, implant extrusion, chronic pelvic
pain and total retention. Prosthetic extrusion was diagnosed by the presence of exposed graft
material in the vagina. Post-void residual is a measurement of the urine that remains in the bladder

less than 20 minutes following voiding; it represents urinary retention.
4.1.5. Side-effects under examination

As concerns the long-term postoperative complications of the sling and mesh procedures,
we determined the erosion rate, the presence of DNUS or urinary tract infection (UTI) and the need
for reoperation.

4.1.6. The operative method used

All prosthesis operations were carried out with 100% polypropylene monofilament
permanent meshes produced by Aspide® SURGIMESH® PROLAPSE (Aspide Médical, La
Talaudiére, France). The implanted vaginal prosthesis has pores which are 1.6 x 1.7 mm in size
and is approved for anterior vaginal repair. Surgery was performed under general anaesthesia with
the patient in the lithotomy position and with an indwelling urinary catheter. The anterior vaginal
wall was incised longitudinally throughout its thickness from the cervix to 1 cm below the urethral
meatus, under the mid-urethra. The thickness of the dissection, the location of the vaginal incision,
the placement of the mesh and the closure of the incision varied only minimally, and the length of
the incision only varied between 6 and 7 cm. Before insertion, all sterile meshes were soaked in
iodic fluid (Betadine®). The Surgimesh® device was introduced beneath the dissection. Its four
arms were then passed through the obturator membrane. The posterior part of the mesh was
anchored to the anterior side of the cervix using two Prolene® 2-0 sutures (Ethicon, Issy-les-
Moulineaux, France). The mesh was then adjusted in a tension-free manner beneath the distal part
of the urethra and bladder, and the anterior vaginal wall was closed using Monocryl® 3-0
absorbable sutures (Ethicon, Issy-les-Moulineaux, France), with a slight colpectomy. Prophylactic

preoperative antibiotics (cefazolin 1g, amoxicillin and clavulanic acid 1.2g or gentamycin 160mg)
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were administered intravenously. A urinary catheter was removed on the morning of the

postoperative day.

Traditional anterior colporrhaphy was augmented with Kelly’s-Stoeckel plication in order
to thicken the cervicopubic fascia which promotes the appropriate elevation of the bladder neck
and closure of the urethra, enhancing the anti-incontinence effect.

Both types of operations were performed by the same two experienced senior surgeons (F.Z.

and R.L.), and there were no differences in the operative processes.

In all cases, a vaginal gauze pack (gauze soaked in Betadine iodine) was placed for 12h.
The post-voided residual urine was measured by ultrasonography before each patient was
discharged. All the patients participated in topical intravaginal oestrogen cream treatment for at
least twelve months following the operation (Ovestin® 1mg/gram daily), but none of the patients
took part in preoperative oral hormone replacement therapy. The follow-up period after the TVM

and Kelly-Stoeckel vaginoplasty operations were 36 months.

4.1.7. Statistical analyses

The SPSS 17.0 program package was used to analyse the data. The non-parametric design
of the continuous variables was verified with the Shapiro—Wilk test. Categorical and continuous
variables were compared with the ¥ test and Kruskal-Wallis test, respectively. Univariate logistic
regression was employed to determine the odds for continuous variables. Multiple logistic
regression was used to adjust the comparisons of the groups in terms of age, previous parity,
postmenopausal stage, previous vaginal operations, chronic systemic diseases, POP—Q stage and
urge symptoms due to inequalities between cases and controls. A two-tailed p-value of <0.05 was
judged as significant. The power of the statistical tests ranged between 74% and 99% in the study.

4.2. The experimental protocol in Study 2

A prospective short series study was organized to evaluate the utility of the Lehoczky’s

island flap method for reconstructing the mesh-related bladder perforation.
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4.2.1. Material and methods

Women (mean age 62, n=3) with clear stress urinary incontinence underwent a TOT
procedure using monofilament polypropylene tapes (Surgimesh sling 45x1cm VS112-KY, Aspide
Médical, La Talaudiére, France) at different hospitals. The transobturator approach was performed
as described by Delorme [15] using a helical needle tunnelling from the outside entrance point to
adjust the tape from the vagina to the skin without any tension. The clinical data on the primary
operation was taken retrospectively from the medical charts. From four to seven months after the
initial sling operations, all the patients reported urine leakage with improvement. Transabdominal
ultrasonography, cystoscopy and bimanual examinations as preoperative tests were performed in
all cases. The preoperative examinations showed normal bladder structures through
ultrasonography, and the cystoscopies revealed serious inflammations in the bladders and fistulas
where 2—-3 cm-long parts of the polypropylene tapes were visible, which eroded the trigonal mucosa

close to the ureteral orifices.
4.2.2. Efficacy criteria

The method was effective if the patients involved at the three-month final follow-up self-
reported no urine leakage and if all of them were free of fistulas, without any complaint of

dyspareunia.
4.2.3. The operative method used

After premedication with 1V antibiotics (2x750 mg cefuroxim/day) and SC low molecular
weight heparin (1x0.2 ml enoxaparin sodium/day), the patients underwent surgical VVF repairs.
The surgical method was very similar in all cases. The patients were positioned in lithotomy
positions. The vagina was exposed with a deep episiotomy, and the vaginal part of the fistula and
the wide inflamed area were then excised, with the sling completely excised from the vaginal and
bladder wall. Six French ureteral catheters were introduced into the ureter, which was located
close to the edge of the fistula to protect the catheters during the operation. The opening of the
fistula in the bladder was closed with absorbable interrupted sutures. The bladder wall was
closed, and a drain was fixed. The vaginal wall defects were covered with Lehoczky’s skin flaps.

The oval-shaped fatty-skin flaps were dissected from the area of the genitofemoral sulcus in all
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cases with a diameter of 3—4 cm on the same side as the fistula was located. The skin and the
underlying voluminous adipose tissue were mobilized down to the fascia of the muscles with an
intact blood and nerve supply. The island flap was pulled into the vagina through a tunnel under
the bulbocavernous muscle (Figure 6). The fatty part of the flap was situated between the vagina
and the bladder wall (Figure 7) and protected against retraction in the paracolpium with deep
sutures, while the skin covered the vaginal defect as a patch and its edges were sutured to the wall
of the vagina. The donor site of the flap was closed with interrupted sutures (Figure 8). A urethral
catheter was fixed for ten days. The final follow-up was three months, when a cystoscopy and a

bimanual examination were performed.

Figure 6. Lehoczky ’s flap formation.
The island flap of the skin and the
underlying adipose tissue were
widely mobilized.
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Figure 7. The fatty part of
the flap was interposed
between the vagina and the
bladder.

Figure 8. The donor site of the flap was closed

with interrupted sutures.

SKIN FLAR

4.3. The experimental protocol in Study 3

The available international literature provides good evidence that the anchoring
techniques used in the placement of vaginal implants are a major factor in the occurrence of
complications: organ perforation involved in the anchoring technique, unbalanced scar formation
at the anchoring points, tension, folding and contraction that can cause pain and/or dyspareunia
[33, 34]. For this purpose, a new concept involving an anchorless implant was developed. The
assumption was that an anchorless neo-pubocervical fascia would accurately mimic the
physiological support system, therefore providing adequate support.
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4.3.1. Materials and methods

A prospective, multi-centre, international study was organized to evaluate the feasibility,
safety and cure rate for POP surgery using the so called “Self Retaining Support System (SRS)
implant. The patients involved (n=20) with at least POP—Q Stage 2 anterior compartment
prolapse were recruited from the gynaecological clinics in each participating hospital (Ma’ayanei
HaYeshua Hospital, Bnei Brak, Israel; Catholic University Gemelli Hospital, Rome, Italy;
University of Szeged, Szeged, Hungary). All participants provided informed consent, translated
into the local language, after a detailed explanation of the risks involved in vaginal implants was

provided.

Demographic and background morbidity data, pre-surgical POP—-Q scoring and QoL
questionnaires (validated PFDI and PISQ-12) were collected.

4.3.2. Exclusion criteria

Exclusion criteria included: previous POP repair with mesh, age > 75 years, old POP—Q
less than Stage 2 or asymptomatic POP.

4.3.3. Efficacy criteria

Obijective anatomical success was defined as POP-Q Stage 0 and 1 prolapse using the
NIH criteria [40]. The Pelvic floor disability index (PFDI-20) is divided into three domains:
Pelvic Organ Prolapse Distress Inventory 6 (POPDI-6), Colorectal Anal Distress (CRAD-8) and
Urinary Distress Inventory (UDI-8). Patients were followed at two weeks and two, six, twelve
and 24 months after surgery. Objective and subjective primary end points were defined at 24

months.
4.3.4. The recently invented device

The device is composed of an ultra-light titanized polypropylene mesh (16 g/m?) stretched
and held in place by a U-shaped flexible frame made of a biocompatible implantable polymer
(Figure 9). The SRS lateral arms have been designed to mimic the shape of the ATFP. The arms
are connected ventrally by a bridge designed to allow the passage of the urethra. The frame is
composed of a solid but flexible material. The frame functions as a mesh-retaining system by

holding the mesh stretched under preload tension. Such tension prevents the mesh from bunching
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or contracting during the healing process. The shape of the device, which accurately imitates the
anterior vaginal wall hammock, prevents it from moving, and therefore no anchoring or fixation

IS required.

Figure 9. The self-retaining support (SRS) implant

4.3.5. The surgical technique

The surgical technique involves
performing an incision on the anterior
vaginal wall and a central dissection of the
bladder from the vagina (Figure 10).

Dissection is then extended to the para-

vesical space for direct bilateral palpation
of the ischial spines. The implant is
positioned in place with no tension, with the arms not flexed and the mesh fully stretched. The
device is inserted between the bladder and the vaginal mucosa with the lateral arms following the
anatomy of the ATFP. The connecting bridge is positioned under the pubic symphysis.
Appropriate location is confirmed by visualization of
a symmetrically positioned device and a fully
stretched mesh under the bladder. In the case of
uterine preservation, the cervix is sutured to the
proximal edge of the mesh. No other anchoring
techniques are used. The vaginal incision is closed
with no tension, and vaginal packing is used for 24

hours.

Figure 10. Implanting the SRS device
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4.3.6. Statistical analysis

Statistical analysis involved the Analysis of Variance (ANOVA) test, where the null
hypothesis is that all subgroup means are equal. The results from the two-way ANOVA on
changes in points Aa, Ba and C by subject and visit were analysed, looking at the p-values of the
term visit in the model to evaluate statistical significance. Pre- and post-surgery POP-Q

measurements were calculated using a non-parametric Wilcoxon signed ranks test.

4.4. The experimental protocol in Study 4

Although the rate for concomitant SUI in patients with POP is as high as 63-80% [2], the
effective treatment for coexisting SUI and POP is still debated. The anti-SUI efficacy of the
prosthetic placement is barely 72—-83% [34-36]; however, it is assumed that a combination of a
synthetic mesh with the sling operation [26,27,41] will substantially increase the cure rate for

concomitant SUI.

Therefore, the research group developed a modification to the transobturator four-arm TVM to
increase its anti-incontinence effect. In the original TVM, the posterior part of the mesh is
anchored to the anterior aspect of the cervix and the anterior arms are spread under the bladder
neck with stabilizing sutures. We hypothesise that the original TVM operation can be followed
by residual SUI since the strengthening of the back arms may result in a backward dislocation of
the entire mesh. The posterior movement of the mesh allows the dorsal rotation of the urethra
since the mid-urethra is not suspended. The proposed modification to the original surgical
procedure includes the suture of the anterior part of the mesh to the mid-urethra to prevent the
mesh sliding. We think that the appropriate elevation of the mid-urethra would thus occur with
the anterior arms and that would achieve a more effective anti-incontinence. The pubourethral
ligament is usually loose in SUI, but the anchored mesh would theoretically normalize its

function and stabilize the urethra.
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4.4.1. Material and methods

We designed a single-centre, prospective, double-blind (participant, investigator/surgeon,
outcome assessor), randomized, controlled trial to evaluate the anti-SUI success rate for the
modified TVM. The study is being conducted in accordance with the Declaration of Helsinki and
has been approved by the local medical ethics committee at the University of Szeged under

reference number 55/2016.

Patients will be recruited from the urogynaecology consultation at the Division of
Urogynaecology, Department of Obstetrics and Gynaecology, University of Szeged, Hungary. All
study participants will be provided an information sheet and a consent form describing the study
in brief, so they can decide whether or not to participate in the study. This longitudinal study
involving patients all successively scheduled for surgery for symptomatic prolapse POP—Q Grade
2 or 3 and coexisting SUI. The study will be conducted for an estimated maximum of 18 months.

The symptomatic POP-Q Stage 2-3 (determined by the gynaecological examination using
the International Continence Society quantification system) [18] anterior vaginal wall prolapse is
defined as the maximum extent of the prolapsed anterior and middle compartments being within
1 cm above and 6 cm below the hymen [20,38]. According to the international POP guidelines
(the EBU and NICE guidelines) [42,43], if the condition disrupts the patient’s life and

nonsurgical treatment options have not helped, it should be treated surgically.

In all cases, SUI will be visualized after a complete physical examination is performed
(confirmed by pad test/Bonney test/two dimensional (2-D) introital sonography and urodynamic
examination). The severity of SUI is assessed using the Ingelman—Sundberg classification [44].
Urodynamic examinations comprising uroflowmetry, cystometrography, the pressure-flow study
and the abdominal leak point pressure test will be performed before surgery to objectively
determine the coexisting symptomatic SUI based on the international guidelines (the EBU and
NICE guidelines) [42,43]. The abdominal leak point pressure test will be used as a standardized
examination method for the evaluation of SUI with urine leakage as a sign. If the intraabdominal
pressure recorded at the point of urine leakage is less than 40 cmH20, the origin of the SUI is set
as intrinsic sphincter deficiency (ISD) [45]. In the case of ISD, preoperative pelvic floor training
(PMFT) will be recommended. If the patient is unwilling to participate in PEFMT or if the training

is unsuccessful, we will recommend mesh surgery. This will also be the case for suspected
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urethral hypermobility — i.e. if the intraabdominal pressure at the point of urine leakage is higher
than 60 cmH20 [45].

4.4.2. Introital ultrasound findings

In all cases, introital ultrasound (GE Voluson 730) will be performed with a standardized
bladder-filling volume of 300 mL. The vaginal probe (5-9 MHz) will be placed in the area of the
vaginal introitus at the level of the external urethral orifice, with the patient in a semi-sitting

position. Ultrasound assessment of the bladder and urethra starts in the midsagittal plane.

During sonography, we measure the longitudinal (L) distance between the bladder neck
and the line through the lower edge of the pubic symphysis and the horizontal (H) distance
between the bladder neck and the upper edge of the symphysis. The two distances are measured
at rest (L1, H1), during contraction (L2, H2), on pressing or while coughing (L3, H3). Changes in
these parameters during contraction of the levator muscle and on pressing serve to evaluate the
reactivity of the pelvic floor muscles and the adequacy of the supportive structures of the
urogenital organs [26]. The funnelling of the proximal urethra during coughing as a typical stress
urinary sign will also be examined [46].

4.4 3. Inclusion criteria

Female adults aged over 40 with coexisting pelvic floor defects will be recruited, at least
one year following delivery, irrespective of parity and pre- or postmenopausal state, medically
and physically fit for the measurement and therapeutic surgeries, and, in the case of systemic or
local oestrogen treatment, stable for the past three months prior to inclusion. The patients will be
randomized to one of the study groups using a computer-generated list.

4.4.4. Exclusion criteria

Exclusion criteria are urge; mixed incontinence; prolapse < Grade 2 or > Grade 3 POP-Q;
apical or posterior compartment prolapse; dysuria (bladder tumour and/or neurogenic urinary
bladder damage); a history of mesh use or anti-incontinence pelvic procedures; pregnancy (urine
test); lactation period not yet finished; current urinary tract or vaginal infection; menstruation on
the day of examination; contraindications for measurements or interventions, for example, acute
inflammatory or infectious disease, tumour or fracture; de novo systemic or local oestrogen

treatment (<3 months); de novo drug treatment with anticholinergics or other active substances
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for bladder-related disorders (tricyclic antidepressants and selective serotonin reuptake

inhibitors); and cancer of the pelvic organs.
4.4.5. Operative method

All operations will be carried out using 100% polypropylene monofilament meshes
produced by Aspide® SURGIMESH® PROLAPSE (Aspide Médical, La Talaudi¢re, France).
The implanted vaginal prosthesis has pores which are 1.6 x 1.7 mm in size and is approved for
anterior vaginal repair. Surgery will be performed under general anaesthesia with the patient in
the lithotomy position and with an indwelling 16Ch urinary catheter. The anterior vaginal wall
will be incised longitudinally throughout its thickness from the 1.5 cm below the urethral meatus
(where the mid-urethra is located) to the cervix. The thickness of the dissection, the location of
the vaginal incision, the placement of the mesh and the closure of the incision will vary only
minimally, and the length of the incision is intended to be 67 cm. All the operations will be
performed by two experienced senior surgeons who are subspecialists in urogynaecology. The
posterior part of the mesh will be anchored to the anterior side of the cervix using two Prolene®

2-0 sutures (Ethicon, Issy-les-Moulineaux, France).

The mesh will then be spread by securing its anterior parts beneath the mid-urethra using

two Vicryl 2-0® absorbable sutures (Ethicon, Issy-les-Moulineaux, France) (Figure 11).
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Figure 11. Anchoring stitches stabilize the
mesh position under the mid-urethra

We hypothesise that this
manoeuvre will promote the proper
elevation and closure of the urethra. The

mesh will then be adjusted in a tension-

free manner beneath the distal part of the
urethra and bladder. Lastly, the anterior
vaginal will be closed using Monocryl® 3-
0 absorbable sutures (Ethicon, Issy-les-
Moulineaux, France), with a slight colectomy. Prophylactic preoperative antibiotics (cefazolin
1g, amoxicillin and clavulanic acid 1.2g or gentamycin 160mg) will be administered
intravenously. A urinary catheter will be removed on the morning of the postoperative day. A

vaginal gauze pack (gauze soaked in Betadine iodine) will be placed for 12h.
4.4.6. Efficacy criteria

The follow-up period of the study will be 36 months. The primary outcome measures will
be a significant improvement in POP repair and objective cure of SUI following surgery. The
efficacy of POP repair will be understood as a significant (>3 cm) improvement during follow-up
at points Aa, Ba, C and D using the POP-Q system (International Continence Society) [20,38].
Anti-incontinence efficacy is classified as no further SUI, as diagnosed by cough tests and
urodynamic examinations. The secondary measurement outcome will comprise the intraoperative
findings and postoperative factors. As concerns the long-term postoperative complications of the
mesh procedures, we will determine the extrusion rate, the presence of DNUS or UTI, and the

need for reoperation.
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The subjective cure for prolapse and incontinence will be measured with a significant
enhancement of the Pelvic Organ Prolapse/Urinary Incontinence Sexual Questionnaire (P1SQ-12)
and PFDI-20 scores. The PISQ-12 and PFDI-20 have been validated to assess the impact of SUI

symptoms on quality of life and sexuality and relate well to the prolapse symptoms.

4.4.7. Data collection

Baseline (before the intervention phase) and follow-up measurements (of primary,
secondary and tertiary outcomes) after six weeks to three years will be performed at the Division
of Urogynaecology, Department of Obstetrics and Gynaecology, University of Szeged, Hungary,
by experienced gynecologyst in urogynaecology, who will be blinded to group allocation of
participants and who will not operate on the patients (Table 1).
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Table 1. Schedule of assessments/data collection

Follow-up
Recruitment
Intervention
Assessment before
' _ (Surgery) six- Six- one- | two- three-
intervention
week month year year year
phase
Assessment of eligibility
X
criteria
Written informed consent X
Gynaecological examination:
X X X X X X X
incontinence symptoms
Gynaecological examination:
X X X X X X X
prolapse
Urodynamic examination X X X
Adverse events X X X X X X
Questionnaires:
X X X X X X
PI1SQ-12 and PFDI
Introital sonography X X X
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Urine culture X X X X X

4.4.8. Sample size calculation

As we have newly developed the modification to the prosthesis surgery, an exploratory
pilot study was designed to evaluate the feasibility of the modification to the mesh for the
treatment of SUI. Twenty patients with SUI and POP have been recruited for an mTVM
operation by the same two senior surgeons (F.Z. and R.L.), who are conducting this
randomization study. The sample size calculation study was designed based on preliminary data
on the twenty patients. The newly developed technique yielded an objective SUI cure rate of 92%
as opposed to 72% for the original TVM published by Sergent et al. [23,36]. Sample size
calculations were performed with G*Power software [47], using the statistical model for an
approach. Consequently, sample size was estimated theoretically and an effect size of = 0.1,
indicating a small effect, will be accepted. The sample size was calculated for the primary
outcome of the SUI cure rate with the following assumptions: a = 0.05, power (1 error
probability) = 0.8, number of groups = 2. Based on these assumptions, a total sample size of
n=130 was estimated. In anticipation of dropouts (10%: n = 16) or a violation of protocol (10%:

n=16), a final sample size of n=162 (81 participants per group) will result.
4.4.9. Statistical analyses

Analysis of the patients will follow the CONSORT flow diagram (Figure 12) through the
phases of the study (enrolment (assessed, excluded, randomized), allocation (control group and
experimental group with intervention received or not received), follow-up (lost to follow-up,

discontinued intervention) and analysis [48].

All statistical analyses will be conducted using SPSS software version 22 (IBM, Armonk,
NY, USA). All tests will be two-sided, and significance will be set at p<0.05. Efficacy
measurements will be adjusted by intention-to-treat analysis. Missing values will be replaced
using the last observation carried forward (LOCF) method. No subgroup analyses are planned.
Standard deviations, 95% confidence intervals and median will be used for the descriptive
analyses. With regard to the primary and secondary outcome analysis, the Chi-square test or

Fisher’s exact test will be employed to identify any objective outcome differences among groups.
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Generally, continuous data will be checked for normality using the Shapiro—Wilk test. If
the normality assumption is violated, then PISQ-12 and PFDI scores as tertiary outcomes will be
normalized by log transformation (log10(x)). Univariate-repeated measure analysis of variance
(ANOVA) will be used to determine the secondary outcome between and within the two groups
(mTVM, TVM group) at six endpoints (before intervention and during follow-up clinical
appointments 1-5 following intervention). A mixed design ANOVA will be carried out to
determine the effects of the modified operation on subjective cure rate for POP and SUI, and the
Bonferroni post hoc test will be used to test the difference between means. All statistical analyses
will be completed after the final measurement of the last patient during the last clinical
appointment after intervention. The repeated measure design with seven points in time allows us
to monitor how patients change over time in both short-term (before/during intervention) and

long-term situations (before/after intervention).
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Women requiring surgery for POP and coexisting SUI

[ Enrolment J

A4

Assessed for eligibility by urogynaecologist | Exclusion

A

A 4

Baseline assessment

Declined to participate
Not meeting inclusion criteria

Other

Did not wish to be randomized

A 4

Randomization

Lost after randomization

v

v

Modified [ Allocation ] Original
transvaginal mesh transvaginal mesh
surgery surgery
(mTVM) (n=89) (TVM) (n=89)
Postoperative (6-week, 6- Postoperative (6-week, 6-
week, 6-month, 1-year, 2- week, 6-month, 1-year, 2-
year) assessment [ Follow-up ] year) assessment:
All outcomes All outcomes
Lost to follow-up Lost to follow-up
Discontinued intervention Discontinued intervention
(n=16) (n=16)
3 years after surgery 3 years after surgery
Assessment: all outcomes [ Analysis ] Assessment: all outcomes

Analysed (n=65)

Figure 12. CONSORT study flow diagram
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5. RESULTS
5.1. Comparison of the effectiveness of vaginal prosthesis and colporrhaphy operations

We have organized a retrospective study, with the best matched baseline characteristics
possible for the evaluation of the effectiveness and feasibility of the mesh operations (Table 2).

TVM (n=60) p-value Colporrhaphy (n=60)
Age (mean+SD) 59.83+9.95 0.47 59.95+9.53
Parity (mean+SD) 2.08+0 .61 0.44 2.1+£0 .70
BMI (kg/m?)

28.46+2.97 0.17 27.9+3.4

(mean+SD)
Postmenopausal
status (%) 45(75.00) 0.08 52(86.67)

Table 2. Baseline characteristics of the TVM and colporrhaphy study groups (TVM: transvaginal
mesh operation; BMI: body mass index).

The main results of our study were the following. The TVM significantly improved the
prolapse status (POP-Q of Aa (p<0.001), Ba (p<0.001) and C (p<0.001)) compared to that of

anterior colporrhaphy, while the total vaginal length was significantly shortened (p<0.001) (Table
3).
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TVM (n=60) p-value Colporrhaphy (n=60)
Preo eratiVePostoperative Mean Preoperative Postoperativef Mean
P 36 months change P 36 months change
Aa
-0.98+0.59 | -1.37+0.55 | -0.42+0.6 |{<0.001| -1.03+0.18 | -0.7+0.64 0.3+0.59
(mean+SD)
Ba
0.4+0.64 -1.72+1-00 | -2.08+0.99 | <0.001| -0.46+0.72 -0.93+1.4 -0.5+1.11
(mean+SD)
C
-6.56+1.09 | -6.82+0.87 | -0.25+0.77 {<0.001| -6.66+0.63 -6.4+0.79 0.27+0.51
(mean+SD)
TVL
8.26+0.68 7.9+0.63 -0.35+0.48 (<0.001| 7.88+0.32 7.88+0-32 0£0
(mean+SD)

Table 3. Postoperative alterations in the POP-Q system after 36 months (TVM: transvaginal mesh
operation; Aa: anterior compartment; Ba: middle compartment; C: apical compartment; TVL:

total vaginal length).

The recurrence of anterior compartment POP (36.5%, p<0.001) and SUI (45%, p<0.001) or
reoperation due to recurrence of SUI (8.3%, p=0.007) and POP (26.7%, p<0.001) during the 36-
month follow-up period was typical of the anterior colporrhaphy patients. Prolapse repair was
achieved in a significantly higher proportion of the patients who underwent TVM compared to

their anterior colporrhaphy counterparts (91.7% vs 63.3%, p<0.001). Urinary tract infection was
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not more prevalent after the prosthesis operations than after anterior colporrhaphy. DNUS was
found significantly more often in the prosthesis than in the colporrhaphy group (p=0.006). The
extrusion rate was 8.33% in the TVM group (Table 4).

The overall reoperation rate was remarkably lower in the TVM group than in the

colporrhaphy group (16.7% vs. 35%).

TVM (n=60) p-value Colporrhaphy (n=60)
Postoperative SUI
6(10) <0.001 27(45)
n (%)
Postoperative POP
5(8.33) <0.001 22(36.67)
n (%)
UTI
12(20) 0.590 12(20)
n (%)
de novo urge
Incontinence 7(11.86) 0.006 0(0)
n (%)
Mesh erosion 5(8.33) n.m. n.m.
All reoperations
10(16.67) 0.043 21(35.00)
n (%)
Reoperation SUI
1(1.67) 0.103 5(8.33)
n (%)
Reoperation POP
5(8.33) 0.007 16(26.67)
n (%)
Reoperation erosion
5(8.33) n.m. n.m.
n (%)

Table 4. Postoperative characteristics of the TVM and colporrhaphy study groups after 36 months
(TVM: transvaginal mesh operation; SUI: stress urinary incontinence; POP: Pelvic organ

prolapse; UTI: urinary tract infection).
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Table 5 lists the operative characteristics and complications. The operation took longer in
the TVM group as compared with the anterior colporrhaphy (p=0.02). The estimated blood loss
(83.1ml vs 75.3ml) during the operation and the number of early reoperations were approximately
the same in both groups (p=0.71, p=0.31 and p=0.75). The occurrence of bladder injury and the
need for immediate postoperative blood transfusion were negligible in both the study groups (Table
5).

TVM (n=60) p-value Colporrhaphy (n=60)

Duration of
operation (min) 39.01+5.95 0.002 35.55+6.92

(mean+SD)

Estimated blood loss
(ml) 83.08+71.72 0.71 75.33+26.0
(mean+=SD)

Need for blood

0 0,
transfusion n (%) 0(0%) n.m. 0(0%)

Intra-operative
complications 0(0%) n.m. 0(0%)
n (%)

Postoperative

residual urine above
100ml 5(8.33) 0.103 1(1.67)

n (%)

Reoperation

bleeding n (%) 3(5.0) 0.309 1(1.67)

Retention after

reoperation (%) 1(1.67) 0.752 1(1.67)

Table 5. Operative characteristics and postoperative complications in the TVM and colporrhaphy

study groups (TVM: transvaginal mesh operation).

Table 5 demonstrates the postoperative complications within six weeks according to the
Clavien—Dindo classification. Total complication rates of 33.3% in the TVM group and 25% in the

colporrhaphy group were noted with non-significant differences (p=0.4). CD 1 complications

38



predominantly occurred in the group of women operated on with prostheses, while anterior
colporrhaphy operations were followed mostly by CD 2. In four cases vaginal bleeding was
observed in the 6 weeks post operative period CD3b and reoperation was performed under

analgesia (Table 6).

TVM (n=60) p-value Colporrhaphy (n=60)
CDO
n(%) 40(66.67) 45(75)
CD1
n(%) 11(18.33) 6(10)

0.405

CD2
n(%) 6(10) 8(13.33)
CD3b
n(%) 3(5) 1(1.67)

Table 6. Clavien—Dindo classification for postoperative surgical complications among patients

who presented for TVM and colporrhaphy study groups (CD: Clavien—Dindo classification).

5.2. Effectiveness of Lehoczky’s island flap method in reconstructing the mesh-related

bladder perforation

Among the operated patients at the third week of follow-up, no vesicovaginal fistulas were
found by cystoscopy, and bimanual examinations demonstrated that Lehoczky’s island flap healed

per primam in our short-term series involving Lehoczky’s island flap.

At the three-month final follow-up, patients self-reported no urine leakage, and all of them

were free of fistulas and dyspareunia.

5.3. Feasibility of the Self-Retaining Support Implant in the POP-Q Stage 2—4 reconstruction

Twenty women were recruited for the SRS study. Table 7 shows patient demographics.

The mean age of the patients enrolled was 61.9 years, and the mean number for previous parity
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was four. The participants were slightly overweight (BMI: 28.13), and the vast majority of them

had no anamnestic hysterectomy or prolapse surgery.

\Variable \Value (N=20) SD
[Mean age years (range) 61.95 (50-75) 6.58
[Mean parity (range) 4.0 (1-16)

[Mean BMI (range) (kg/m2) 28.13 (20.3-35.4) 4.28
Previous prolapse surgery 5 (26%)

Previous hysterectomy surgery 3 (15%)

Table 7. Baseline demographic and clinical data of SRS study (SRS: Self-retaining support implant; BMI:

body mass index)

Preoperative mean POP-Q measurements were Aa=1.40 (-1 to 3) cm, Ba=2.3 (-1 to 6) cm
and C=0.4 (-7 to 6) cm. Nineteen (95%) patients suffered from both an anterior and an apical

compartment prolapse, while one (5%) patient only had an anterior prolapse.

Table 8 summarizes the anatomical outcome at the two-year follow-up. Seventeen (84.2%)
patients had a Stage 0 prolapse, and three patients (15.8%) had a Stage 1 prolapse. At the 24-month
follow-up, significant anatomical changes were found at points Aa (1.4 to -2.9cm), Ba (2.3 to -
2.8cm) and C (0.4 to -7cm). No cases of mesh erosion or chronic pelvic pain were documented at
follow-up (Table 8).
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Variable Preoperative Postoperative 24 months | P based on *
POP-Q: N (%) N (%)
Stage 0 0 17 (85%)
Stage 1 0 3 (15%)
Stage 2 7 (35%) 0
Stage 3 5 (25%) 0
Stage 4 8 (40%) 0
cm £ SD (range) cm £ SD (range)
Mean point Aa (cm) 14+15(-1to3) -295+0.2 (-2t0 -3) 0.000
Mean point Ba (cm) 23+26(-1t06) -2.8+0.3(-2t0-3) 0.000
Mean point C (cm) 0.4+3.5(-7t06) -7+ 1.6 (-10to -5) 0.000
Mean TVL (cm) 7.55 +1.35 (5-11) 7.75 + 1.07 (6-10) 0.519
Mean Ap (cm) -140+1.98(-3t03) | -2.15+0.93 (-3 to 0) 0.18
Mean Bp (cm) -1.2 +2.89 (-3 to 6) -2.0+1.026 (-3t0 0) 0.569

Values given as mean + SD (range) *Non-Parametric Wilcoxon Signed Ranks Test

Table 8. POP—Q measurements at baseline vs 24-month follow-up (POP-Q: Pelvic Organ
Prolapse Quantification System. Aa: anterior compartment; Ba: middle compartment; C: apical
compartment; TVL: total vaginal length; Ap: outer posterior compartment; Bp: inner posterior

compartment.
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Surgical time for the SRS implantation averaged 31.2 (21-50) min. Estimated total surgical
blood loss averaged 205 (150-500) ml. Estimated blood loss for patients who underwent the

implant-only procedure averaged 165 ml. No intra-operative complications were observed.

As for the subjective outcome, summarized in Table 9, PFDI-20 scores showed significant
improvement of both prolapse and urinary domains as well as improvement in total scores. No

deterioration was noted in the colorectal or the incontinence domains of the questionnaire.

Considering a standard MID of 15 points per domain and 45 points in total PFDI scores,
results showed a significant improvement in the prolapse domain, incontinence domain and total
PFDI-20 scores. Pelvic Organ Prolapse Distress Inventory 6 (POPDI-6) (POP domain) showed a
decrease of 41.94 points (p<0.0001) at follow-up from baseline scores. The Colorectal-Anal
Distress Inventory 8 (CRADI-8, posterior compartment domain) scores were 14.5 points
(p=0.0016) lower at follow-up than baseline and demonstrated no deterioration at the posterior
pelvic compartment. Urinary Distress Inventory 6 (UDI-6, urinary incontinence domain) showed
a decrease of 36.3 points (p=0.0167). The total PFDI score was decreased by 92.75 points
(p=0.0001).

Thirteen patients (65%) were sexually active during the study, and ten patients completed
their PISQ-12 questionnaire. Out of these patients, five reported non-significant improvement, four
experienced significant improvement, and one noted non-significant deterioration. Three patients
that had been inactive became sexually active after surgery. None of these patients reported
dyspareunia (Table 9).
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\Variable N Preoperative |24 months Difference p-value
N=20 (SD) N=19 (SD)
Total PFDI 19* 129.8 (61.59)  [37.05 (62.17) [92.75 P=0.0001
POPDI-6 20 53.12 (26.8)  |11.18 (19.15) [41.94 P<0.0001
CRADI-8 20 27.83 (23.55) |13.32(23.98) [14.51 P=0.0258
UDI-6 20 48.88 (25.42) |12.54 (21.42) [36.34 P=0.0167
PISQ-12 9 29 (NA) 34 (NA) 5 NA

One patient was lost to follow-up at 52 weeks.

Table 9. QoL (PFDI-20, PISQ-12) scores at baseline vs follow-up. (PFDI: Pelvic Floor Disability index,
POPDI-6: Pelvic Organ Prolapse Distress Inventory 6, CRAD-8: Colorectal-Anal Distress Inventory 8,

UDI-6: Urinary Distress Inventory 6, PISQ-12: Pelvic Organ Prolapse/Urinary Incontinence Sexual

Questionnaire)

Postoperatively, one patient received one unit of packed cells and no events of urinary
retention were recorded. One patient developed de novo stress urinary incontinence, which was
treated successfully with pelvic floor muscle training. One case (5%) of frame erosion into the
anterior vaginal wall was documented eight months following the procedure. The eroded part of
the frame was resected under local anaesthesia in an ambulatory setting. The patient’s symptoms
were relieved immediately after the resection. This was the only case where a large frame was used,

which we hypothesise to have caused excessive pressure on the vaginal mucosa, causing the

erosion.
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6. DISCUSSION

The US Food and Drug Administration (FDA) has received more than 1000 warnings from
mesh manufacturers of complications associated with prosthesis use in the repair of SUI and POP
since 2005 [5]. The potential complications of using transvaginal mesh are wide-ranging, from
mild to seriously life-threatening. The most common complications, as reported in the FDA Public
Health Notification, include mesh erosion at the site of vaginal incision, lower urinary tract
infection, pelvic pain, dysuria, recurrence of prolapse or incontinence, de novo UUI, de novo SUI

dyspareunia, and perforation of the bowel, bladder, and/or vessels during mesh insertion [5].

Many of these complications require additional intervention, including medical or surgical

treatment and hospitalization.

The FDA warnings in 2008 and the update in 2011 concluded that transvaginal surgical
repair to correct weakened tissue at the anterior compartment with mesh may provide an anatomical
benefit compared to traditional POP repair without prosthesis and that this anatomical benefit may
not result in better symptomatic results. They found no evidence that transvaginal repair to support
the apical part of the vagina (apical repair) or the back wall of the vagina (posterior repair) with
mesh provides any added benefit compared to traditional surgery without mesh. Similarly, they
found no evidence that vaginal prosthesis operations have a remarkable anti-incontinence effect.
The use of transvaginal mesh for POP repair has increased tremendously in the past few years.
Only recently have systematic reviews and clinical practice guidelines been available to guide the

physician.

The most striking result of our study is that the transvaginal implantation of the four-arm
mesh is highly effective in the repair of an anterior prolapse (POP-Q 2-3) and in genuine stress
urinary incontinence (SUI). Success rates of 90% and 91.7% were demonstrated for SUI and
prolapse, respectively. The surgical procedure for prosthetic placement provided a radically better
SUI reconstructive effect than that of the colporrhaphy group (55%) or than that reported in the
literature (69-90.3%) [34-36]. With regard to POP repair, TVM (91.7%) proved significantly more
effective than anterior colporrhaphy (63.3%), but only minimally more than that demonstrated in
the literature (with a rate of 82.3-100%) [21,36,37,49-51].
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According to current knowledge, the TVM supports the whole of the anterior and middle
compartments but does not elevate the middle part of the urethra and, hence, theoretically allows
for urethral dorsal rotation, which may lead to residual SUI, especially if the mesh is able to migrate
a bit more posteriorly toward the cervix. It is also possible that mesh movements towards the
bladder neck could be responsible for the higher rate for DNUS (11.8% in our study) with the
traditional TVM method. Our findings confirm that using stabilizing sutures to fix the mesh to the
paraurethral tissues at the level of the mid-urethra, where the pubourethral ligament originally held
it, aids in elevating the middle region, this being considered the treatment of SUI that is at least as
effective as the TVT-O technique in the literature (92%) [52], and also reduces the rate for DNUS.
In the literature, original TVM only has a limited anti-SUI mechanism (83.3%) [37]. A prospective
double-blind randomized study was designed to evaluate the anti-SUI and POP reconstructive
effect of the original TVM and a newly introduced modified technique with sub-urethral stabilizing
sutures. To the best of our knowledge, that ongoing study is the first to investigate a surgical
modification to TVM for more effective anti-incontinence. Should this newly developed
modification be proved successful in treating SUI, it could be introduced in clinical practice due to

its simplicity.

We attribute our lower anatomical recurrence in the apical region (POP-Q point C) of TVM
to a wider suspension area of the insertion of a smooth, non-folded mesh with the anchoring of the
posterior arms of the mesh to the pericervical ring. The better anatomical results of the prosthesis
operations compared to the non-mesh reconstructive methods in the anterior and middle
compartments (POP-Q points Aa and Ba) have been documented in the literature [5,53]. The
transobturator four-arm meshes are fixed to the ATFP, thus preventing the lateral recurrence of a
cystocele. The better tensile strength of the polypropylene meshes compared to the original

paravaginal fascia resulted in a better reconstructive effect in midline cystoceles.

However, the perioperative complication rate is diminished after non-mesh surgery (25%)
compared to that after implant surgery (33.3%). This is supported by the literature data [49,53].

In a single TVM series using the Perigee technique, the average blood loss was found to be
180 ml [5], which was much higher than in our TVM data series (83 ml), and the mean procedure
duration was also shorter in the TVM group (39 min vs. 60.9 min) [54]. In our retrospective study,

we found no significant alterations between the prosthesis and natural tissue reconstructive
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operations in length of operation and blood loss. We hypothesise that surgeons with greater
experience with the relevant operative techniques can implant meshes with the same intra- and
perioperative complication rates as those for the non-mesh methods. The extrusion rate for the
TVM operation in our study (8.3%) was the same as in the literature (8%) [5]. The overall
reoperation rate after TVM, including the erosion of the implanted mesh, was still less than that of
the anterior colporrhaphy group. After the resection of the extruded part of the prosthesis, no

residual pain or other severe complications were observed.

One of the most frequent long-term complications we observed with synthetic mesh
materials in our series was DNUS (11.8%), which is an important indicator of the level of patient
satisfaction. Postoperative urodynamic examinations showed detrusor muscle action in all the cases
involving DNUS. We believe that one possible reason for this is the fact that the mesh slides
backwards and presses the bladder neck, provoking the receptors located there.

In our retrospective study, no bladder perforation was observed. The bladder perforation
rate is very low with the retropubic operative technique. Due to the very low bladder perforation
rate [28,29], VVF formation is an extremely rare complication of TVT-O methods [55,56]. To our
knowledge, there are only three reports in the literature dealing with vesicovaginal fistulas after
transobturator sling or mesh operations [55-57]. Most small VVFs can be managed via a
transvaginal route [55-57]. For VVFs larger than 2 cm in diameter with severely damaged
surrounding tissues, successful repair requires more complex procedures, mainly autologous

natural tissue substitution. Lehoczky’s island flap may be a good option for fistula closure [32,58].

Fistula development is supposedly caused by the foreign body constantly being
contaminated with urine and the consecutive chronic disruption of wound healing processes, local
chronic inflammatory reactions and microcirculatory failure of the affected tissue layers. All
authors agree with the principle that it is essential to remove the prosthesis completely before the
fistula closure in conjunction with a wide extirpation of the scar tissue. The use of the traditional
methods of surgical repair leads to considerable complications in the treatment of VVF if there is
severe radiation damage to the surrounding tissues or if it is necessary to perform a wide resection
of the fistula. Nevertheless, the use of Lehoczky’s island flap may be a good option for the repair
of large vaginal defects, based on the central principle of reconstructive surgery, which is to use

healthy tissue for the repair in a tension-free manner. The main advantages of this technique are
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that the affected tissues and the fistula can be radically resected and substituted with a well-

vascularized skin flap.

Despite providing good anatomical results compared to traditional native tissue repair, the
use of vaginal mesh for the treatment of pelvic organ prolapse has been accompanied by greater
long-term complications, such as mesh erosion, mesh contraction and dyspareunia [33,34]. We
hypothesised that mesh anchoring techniques are a major risk factor for complications. With
current Kits on the market, the prostheses are fixed to the ATFP with stitches, anchoring hooks or
the simple perforation of the endopelvic fascia. A new concept involving an anchorless implant
was developed for this purpose. A device was designed with a flexible U-shaped frame, which

supports an ultra-light titanized polypropylene mesh.

Mesh erosion is probably the most common complication of surgery with mesh Kits
available on the market, with a reported incidence of 10.3% in a large meta-analysis [59]. We
believe elimination of mesh folding and bunching may reduce exposure through the vaginal
incision and may lead to a lower mesh erosion rate. Margulies et al. [34] identified mesh folding
in nine out of 13 patients suffering from vaginal mesh exposure. Mesh folding has been suggested
as an important contributing factor in mesh exposure, secondary to a local inflammatory reaction

and interference with the healing process at the incision site.

Current mesh Kits provide a stand-alone mesh that is fixed at four corners in the pelvis.
Current securement techniques do not assure that the mesh is placed in a flat, non-folded, tension-
free fashion. Even when anchoring the mesh to four corners in a flat, tension-free configuration,
there is no guarantee that dynamic pressures and scar accumulation construction forces will not
cause mesh contraction and folding over time. The SRS solid frame provides long-term reassurance

against mesh contraction and bunching.

In comparison with reports on currently available vaginal mesh kits, the safety profile and
clinical outcome of the SRS implant seem significantly better: no mesh erosion, a single,
preventable case of frame erosion (5%), no pain complications and no negative impact on lower

urinary tract symptoms.
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1. LIMITATIONS OF THE METHODS USED

Our studies had some limitations. The main limitation of the study that evaluated the
efficacy of the TVM method is its non-randomized manner. We have planned a prospective

randomized ongoing study to eliminate the bias caused by the prospective non-randomized method.

The surgeons were more experienced with the operative techniques, a fact which may
somehow bias the results. Moreover, it was not an aim of the study to determine the subjective
curative rate for SUI or POP; however, the prospectively collected objective curative frequency
was noted. Furthermore, different types of complications occur after anterior colporrhaphy
compared to mesh operations (i.e. extrusion does not occur after colporrhaphy), and the total
complication rate should be interpreted with caution.

As VVF fistulas are extremely rare complications of vaginal prosthesis operations, we have
only managed to organize a series of three short cases that scrutinised the value of Lehoczky’s
island flap. Moreover, it is no longer possible for the patients involved to take part in a further

study, as they have reached the desired normal anatomical and functional status.
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CONCLUSION

We found that the TVM operation is a highly effective method for the reconstruction of
POP (91.3%) and a significantly higher proportion of the patients who underwent TVM
experienced remarkable improvement in the POP-Q system compared to anterior
colporrhaphy. Surprisingly, an extremely high success rate for SUI reconstruction (90%)

was observed among patients who underwent mesh surgery.

The overall reoperation rate, including the extrusion rate, was remarkably lower in the

prosthesis group than in the colporrhaphy group (16.7% vs 35%).

An ongoing prospective randomized double-blind study was designed to better evaluate the
anti-incontinence effect of the original TVM method. We believe that the modification of
the original TVM method with two suburethral anchoring sutures will lead to further
improvement in the anti-SUI effect of mesh operations, a fact which is also examined in

our prospective study.

The rate for bladder perforation rate and consecutive vesicovaginal fistulas after mesh
surgery is low, but the successful reconstruction of VVFs poses challenges for surgeons.
The use of Lehoczky’s island flap may be a good option for the repair of large vaginal

defects caused by implants.

The most common serious complication of prosthesis operations is mesh extrusion at a rate
of 10.3%. Current operative techniques do not assure that the mesh is placed in a flat, non-
folded, tension-free fashion, thus potentially leading to the extrusion of the implant. The
SRS solid frame precludes mesh contraction and bunching and seems to have significantly
better postoperative results with no mesh erosion, dyspareunia or UTI.
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11. APPENDIX

OSSZEFOGLALAS

A kismedencei siillyedés tiinetcsoport (POP) a nok jelentds szazalékanal eléforduléd korkép,
mely miatt az életiik soran a ndbetegek 20%-a esik at egy vagy tobb rekonstrukcios miitéten [1]. A
POP-al egyiittesen fennall6 stress inkontinencia (SUI) el6fordulasi aranya 63-80% kozé tehetd [2].
A klasszikus mells6 hiivelyfali plasztika descensus relapszus rataja igen magas (26-58%), tovabba
a stress inkontinentia csokkentd hatasa is elhanyagolhatd, csupan (42%—62%) [3,4]. Ugyanakkor
ismert, hogy az igen hatékony hiivelyi halomiitétek posztoperativ komplikacids aranya igen magas.
A nem felszivodo hiivelyi halok esetében emelkedett, de novo Stress inkontinentia (1,39-es relativ
kockazat) holyagperforacio (3,92 relativ kockazat) és postoperativ dyspareunia arannyal kell

szamolni [5].

A szintetikus transzvaginalis halokat a magas sikerességi aranyuk miatt az utobbi idében a
POP kiilonféle formaiban egyre nagyobb népszertiséggel alkalmaztak. Az Amerikai Elelmezési és
Gyogyszer Hivatal (FDA) 2008 ¢és 2011-ben megjelent figyelmeztetését kovetden az
urogynecologusok mind inkdbb rdkényszeriiltek, hogy a kevésbe hatékony, de biztonsdgos un.
,»hon mesh” technikdk és a jo hatasfoku viszont sok posztoperativ szovOdményt add halomiitétek
kozotti egyensulyt megtalaljak [6]. A fentieck miatt egy retrospektiv tanulmanyt végeztiink a
hiivelyi halomiitét (TVM) és a klasszikus mells6 hiivelyplasztika POP és SUI csokkentd hatdsanak
Osszehasonlitdsara, tovabba a korai (6 hét) és késoi (36 honap) komplikacids ardnyok a felmérésére.
Tanulmanyunk soran azt talaltuk, hogy a TVM miitét szignifikansan jobban oldotta meg a POP-ot
(91,3% vs. 66,3%; p<0,001) és a SUI-t (90% vs. 55%, p<0,001) 3 éves utan kovetés soran.
Ugyanakkor de novo urge inkontinencia (DNUS) a TVM csoportban gyakrabban volt

megfigyelhetd (11,86% vs. 0%). A halo kilokodési aranyt 8,3%-nak talaltuk tanulmanyunk soran.

58



Korabbi tanulméanyok a hiivelyi halomiitétek alacsonyabb SUI csokkentd hatasat irtak le.
Tanulmanyunk soran a TVM mellsd szarat két oltéssel a peri-urethralis szovetekhez rogzitettiik,
melytdl az anti-inkontinens hatas novekedését vartuk. Egy randomizalt prospektiv tanulmanyt

terveztlink a fenti rogzitéses technika anti-SUI hatdsanak a tisztazasa céljabol.

A beiiltetett hiivelyi halok 6sszeugrasa, felgylirodése az idegek kompresszioja, tovabba a
rogzitd karokra kifejtett fokozott huizé hatason keresztiil keresztiil lehetnek felelések a halo
betiltetést kovetden jelentkezd kismedencei fajdalomért. Ismert és jol dokumentalt, hogy a halok
felgylirddése, 6sszeugrasa a kismedencei fajdalom, dyspareunia és a halo kilokddésnek az oka. A
fentiek miatt egy teljesen 0j elképzelésnek megfeleléen fixacio nélkiili implantdtum kertilt
kialakitasra a mesh mutétek szovodmény ratdjanak a csokkentése céljabol. Az elképzelésiink az
volt, hogy egy neo-pubovasicalis fastia jol tudja utanozni a kismedencei szervek fiziologias
rogzitését, igy egy flexibilis karokkal ellatott halot terveztiink.

Multicentrikus tanulmanyunkban résztvevo husz betegbdl tizenhétnek (84,2%) a POP-Q
rendszer szerinti 0 stadiumu, mig harom betegnek (15,8) 1. stddiuma siillyedése volt kétéves utan
kovetést kovetden. Halo kilokddését, vagy kronikus kismedencei fijdalmat nem talaltunk.

A korszer(i infrapubicus miitéttechnikak elterjedésével a holyagperforaciok és a
kovetkezményes vesico-vaginalis fisztulak (VVF) eléfordulasi aranya jelentdsen javult,
ugyanakkor a korkép megfelelo ellatdsa mind a mai napig nehézséget okoz. Egy régi, de jol
bevalt miitéttechnikat a Lehoczky lebenyplasztikat vezettiik be jra a halok okozta VVF
ellatasara. A harom honapos utan kdvetés soran a harom résztvevd egyikénél sem talaltunk

maradvany fisztulat.
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Hiivelyi
halomiitétek
gyakorlata az

amerikai korlatozo
figyelmeztetés utan

Merjem, vagy ne merjem?

Fekete Zoltan dr. = Korosi Szilvia dr. » Németh Gabor dr.

Szegedi Tudomanyegyetem, Altalainos Orvostudomanyi Kar, Szent-
Gyorgyi Albert Klinikai Koézpont, Sziilészeti és N6gyogyaszati
Klinika

Bevezetés: A kismedencei szervek siillyedésének (POP) el6fordulasi aranya az életkor
el6érehaladtaval novekszik, és az id6s6d6 népopulaciojelentds tobbségét érinti. Az
elmdlt évtizedben széles korben elterjedtek a POP rekonstrukcié- ja céljabol
alkalmazott szintetikus transvaginalis halé (TVM)-mitétek. Az Amerikai
Egyesiilt Allamok Elelmiszer- biztonsagi és Gy6gyszerészeti Hivatala (FDA) altal
2008-ban, majd 2011-ben kiadott figyelmeztetést kovetGen a halomdtétek
szamdban drasztikus csokkenés volt megfigyelhets, ugyanakkor mind a mai napig
nem érhet6 el megfe- lel6 hatékonysagt mfitét.

Célkitiizés: A tanulmany célja a klasszikus, hdl6 nélkiili és hal6 felhasznaldsaval
torténd kismedencei helyreallité mii- tétek hatékonysaganak dsszehasonlitdsa volt
POP-csokkentd és antiincontinens (anti-SUI-) hatas, valamint intra-, peri- és kés6i
(36 honap) posztoperativ komplikécios rata alapjan.

Modszer: 2013. januér és 2014. januar kozott osszesen 120, II-III. stadiumd,
mells6-kozépsé kompartmentsiillye- désben és genuin stresszincontinentiaban
szenvedd, mititéti ellatasra kertilt beteg adatait elemeztiik. TVM-mtitéten 60
nébeteg, Kelly-Stoeckel-vaginoplastican tovabbi 60 nébeteg esett at. A mttéti
komplikaciokat Clavien-Dindo (CD)-rendszer segitségével hataroztuk meg.
Eredmények: A mells6 hiivelyfali stillyedés megsziintetésével (91,6% vs. 63,3%;
p<0,001), tovabba anti-SUI tekinte- tében (90% vs. 55%, p<0,001) a TVM-mititéttel
szignifikdnsan jobb eredményt lehetett elérni, mint a Kelly-Stoeckel plasztikai
miitéttel, ugyanakkorhalokilokédésavizsgalt36 honaposutdankovetésalatt8,33 %-
ban fordult el6. A Cla- vien-Dindo-beosztéas szerinti perioperativ szovédmény
tekintetében a két csoport kozott szignifikans eltérés nem igazolédott (p = 0,405).
Kévetkeztetés: A hiivelyi halomttétek j6 eredménnyel és elfogadhat6 rovid és hosszi
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tavia szévédményprofillal alkal- mazhat6k mind POP-rekonstrukcié, mind a POP-
ot kisér6 genuin SUI megsziintetése céljabol. A helyes indikécios kor betartdsa, a
tokéletes mdtéttechnika elsajatitisa ugyanakkor megkeriilhetetlen a tokéletes
operativ eredmény el- éréséhez.

Orv Hetil. 2018; 159(10): 397-404.

Kulcsszavak: transvaginalis halomttét, mellsé hiivelyplastica, komplikaciok, SUI
ésPOP-QII-III, Clavien-Dindo- klasszifikacio

Vaginal mesh operations in the urogynecological
practice after the FDA warnings

Use or not to use mesh?

Introduction: The prevalence of pelvic organ prolapse (POP) with agingis escalating
alarmingly, and now becoming a growing epidemic among the elderly. Synthetic
transvaginal mesh (TVM) has been employed with increasing po- pularity in the
treatment of POP until the end of the last decade. After the U.S. Drug and Food
Administration (FDA) warnings in the years 2008 and 2011, the number of vaginal
mesh operations has decreased dramatically.
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Aim: The aim of the study was to evaluate and compare the anti-POP effectivity, the anti-stress incontinence (anti-
SUI) efficacy, and the late (36 months) post-operative complications of the anterior vaginoplasty and the TVM op-
erations.

Method: Weanalysed the clinical data from 120 patients with stage II-IIl anterior prolapse and concomitant SUI who
had undergone surgery at a tertiary referral centre in Hungary between January 2013 and January 2014. Sixty pa-
tients underwent Kelly-Stoeckel vaginoplasty and the other 60 cases had TVM operation. The surgical complications
were classified using the Clavien-Dindo (CD) classification system.

Results: The anti-POP (91.6% vs. 63.3%; p<0.001) and the anti-SUI efficacy (90% vs. 55%, p<0.001) were signifi-
cantly higherin the TVM group thanin the vaginoplasty group, while the overall extrusionrate was found 8.3 % after
a 3-year follow-up. The Clavien-Dindo score (CD) proved that the early post-operative complication profile was
similar among the TVM patients as compared to the vaginoplasty group (p = 0.405).

Conclusion: Vaginal mesh surgery represents an effective procedure for prolapse and concomitant SUI with a de-
creased risk of short- and long-term complications.

Keywords: transvaginal mesh, anterior vaginoplasty, complications, SUI with POP-QII-III, Clavien-Dindo classi-
fication

Fekete Z, Korosi Sz, Németh G. [Vaginal mesh operations in the urogynecological practice after the FDA warnings.
Use or not to use mesh?]. Orv Hetil. 2018; 159(10): 397-404.

(Beérkezett: 2017. oktéber 12.; elfogadva: 2017. november 23.)

Roviditések

BMI = (body-mass index) testtomegindex; CD = Clavien-Din-
do-klasszifikdcié; DNUS = (de novo urge symptoms) de novo
urge tiinetek; FDA = (U.S. Food and Drug Administration) az
USA Elelmiszer-biztonsagi és Gyogyszerészeti Hivatala; POP
= (pelvic organ prolapse) kismedencei stillyedés; POP-Q =
(Pelvic Organ Prolapse Quantification) a kismedencei siillye-
dést értékel6 pontrendszer; RCT = (randomized controlled
trial) randomizalt kontrollalt vizsgalat; RR = (regression rate)
kitjulési ardny; SUI = (stress urinary incontinence) stresszin-
continentia; SZTE = Szegedi Tudoméanyegyetem; TVM =
(transvaginal mesh) hiivelyi halomditét; UTI =als6 hugyti in-
fekcio

A kismedencei szervek siillyedése (POP - pelvic organ
prolapse) a 60 év felettin6k mintegy 65 %-at érint6 elval-
tozas, mely magaban foglalja a htively mells6 és hatso
falanak, illetve a méhnek az anatémiai poziciébol torté-
n6 kimozdulasat [1]. A probléma olyan gyakori, hogy
egyamerikaitanulmanyszerint11,1%-ratehet§annaka
valészintisége, hogy egy lednygyermek az élete soran
POPvagy/ ésvizeletincontinentia miatt m{itéten esik 4t
[2].

APOPkialakulasaban -azintegraltkismedenceiana-
tomidnak megfeleléen - a tartészalag és az izomrendsze-
rek sériilésének, a medencefenék-izomzat innervatios
kérosodasanak van szerepe [3]. A kismedencei stillyedés
pontos helyének és mértékének meghatdrozasara nem-
zetkozi tarsasagok (International Continence Society,
International Urogynecological Association) standardi-
zalt rendszere, a , Pelvic Organ Prolapse Quantification”
(POP-Q) hasznalhat6, melynek segitségével a kisme-
dencei status valtozasa pontosan kovethet6 [4].

Azallapotid6ben torténé felismerését neheziti, hogy
a stillyedés altal okozott széklet-, vizelettiritési zavar, va-
lamint a kismedencei fdjdalom mértéke nem ardnyos
pontosan a siillyedés mértékével, igy a betegek sokszor
mar el6rehaladott stadiumban kertilnek az ellatérend-
szerbe. Tovabbi problémét jelent, hogy a POP az esetek
mintegy 60-80%-aban szov6dik vizelettartasi zavarral
(UI) [5], és jelen ismereteink szerint nem létezik olyan,
jo hatasfoka mditéti eljaras, mely mindkét kérképetegy-
szerre és tartésan képes javitani. Ugyancsak neheziti és
dragitja az ellatast, hogy a POP miatt operalt betegek
mintegy 29%-a vagy descensus, vagy vizelettartasi zavar
miatt 4 éven beliil ismételten mitétre keriil [6].

A POP hatékony ellatasa

APOP hatékony és tartés megoldasa mar régoéta céljaaz
orvosi ellatérendszereknek, a halémtitétek megjelenésé-
ig azonban a descensus-tiinetcsoport tartds megsziin-
tetése csupan dlom maradt. A kordbban alkalmazott
rekonstrukciés mfitéti eljarasok, igy a Kelly-Stoeckel-hi-
velyplastica, a manchesteri plastica egyéves utankovetés
soran is csupan 34,5 %-os hatékonysaggal oldotta mega
kismedencei szervek stillyedését [7]. Més szerzdk is igen
magas, kozel 40%-os kitjulasi aranyt emlitenek az egyéb
cystokelemtitéteknél [8]. A hasfali sérvrekonstrukcios
elveinek kovetésével, mar igen koran prébalkoztak la-
teralis tipust cystokele polipropilénhaléval torténd rog-
zitésével [9], melyjoé hatékonysaga mellettnemelhanya-
golhatd szovédményratdjaval hivtafel magéraafigyelmet,
tovabba akkor mégahalé kismedenceiizomzatba torté-
nd megfelel rogzitése sem volt megoldva.

Az alkalmazott hiivelyi halok jobb rogzitésére a De-
lorme &ltal 2001-ben megvalésitott subpubicus transob-
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turator mutéttechnika adott lehetséget. Ennek elénye
az alacsonyabb szovédményrata, a konnyebb kivitelezhe-
téség és az anatomiai htigycsé helyzetéhez jobban ido-
muld rugalmas rogzités volt [10]. A mtitét tovabbgon-
dolaséval és a kismedencei kot6szoveti rendszerek isme-
retével a 2000-es évek sordn szamos hiivelyitransvagina-
lis mttéttechnikat dolgoztak ki (GynecareTotal Prolift
System, Gynecare Gynemesh, AMS Perigee Anterior
System, AMS Elevate Anterior System, A.M.I. BSC
Mesh) [7, 8, 11-13]. Ezen mtitéttechnikak kozott a be-
helyezett halok rogzitési pontjaiban, irdnyaiban, a fel-
hasznalt anyagokban, a segédeszkozokben, a fixdcids
pontokszamabanésaziltések tekintetében voltjelentds
kiilonbség. Azalkalmazott technikak 3 és 5 évessikeres-
ségi ratdja 95,6-98% kozott alakult [8, 14], ami a tradi-
ciondlisrekonstrukci6és mtitétekkel szembenjelentdsja-
vulés volt. A hiivelyi hdléomtitétek bevezetését kovetSen,
kell6 tapasztalatok birtokaban, az izolalt apicalis POP
,arany standard” mitéti ellatasa a laparotomids és lapa-
roscopias behatolasbél, miianyag haloval végzett sacro-
colpohysteropexia, vagy kozkedveltebb nevén a pro-
montofixatio lett.

A mitéttechnikdk fejlédésével egyiitt az alkalmazott
halék mindsége is jelentésen javult, 2011 6ta a piacon
maradé cégek mar csak an. , lightweight”, vékony szal-
vastagsagi monofilament halékat gyartottak.

A halomiitétek szovodményei

A hiivelyi halomttétek szama 2005 és 2008 kozott hihe-
tetlen mértékben, a 16,5-szeresére — 2%-r6l 35%-ra -
emelkedett. Ezzel parhuzamosan egyre tobb tapasztalat
gytilt 6ssze ezek sz6v6dményeirsl [15]. A halomtitétek
relative alacsony kitjulds mellett (2-4,8%) [8, 14] vi-
szonylag magas szovédményrataval birtak. Igy a halé
er6zidja, mintaleggyakoribbésabetegekszamaraaleg-
tobb szenvedést okozo eltérés, 3,8-43,6% kozott 8,14,
16-19], visszatér6é huagytti infekciok az esetek 2,9%-
aban [20], de novo urge incontinentia (DNUS) 8,7-17 %-
ban [8, 20] fordult el6. Dyspareunia hiivelyi halomtité-
teket kovetSen az esetek 28,6%-dban lépett fel,
ugyanakkor érdekes tény, hogy a htivelyi és a has fel6l
behelyezetthalok kozottszignifikanseltérésetérennem
volt megfigyelhet6 [21, 22].

Az amerikai korlatozo figyelmeztetések

Az FDA 2008-ra tobb mint ezer kiilonféle stlyos - akér
életet veszélyeztetd - és enyhébb mellékhatasrol és szo-
védményrdl kapott jelentést hiivelyi hal6- és szalagm{ité-
tekkel kapcsolatban. A 2001 és 2008 kozott, majd 2001
és2011kozottfellelhetdirodalomattekintésével sziszte-
matikus elemzést végeztek, és a kapott eredményeket
2008 oktdberében, majd annak frissitését 2011 juliusa-
ban adtak ki [23]. A két figyelmeztetés az alabbi 6t £6
megallapitast tartalmazta: 1) A halomfitétek szovédmé-
nyei nem fordulnak el§ tradiciondlis rekonstrukciés mi-
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téteknél - a hasi, azaz infraperitonealis rekonstrukcios
miitétek alacsonyabb szovédményrataval jarnak, mint a
hiivelyi mtitétek. 2) A tradicionalis mtitétekhez képesta
hiivelyi halomfitétek az apicalis és a hatsé kompartment
rekonstrukciéjdban nem adnak pluszel6nyt. 3) A tradici-
onalis technikdkhoz képest a mells6 kompartment re-
konstrukcidja soran szignifikansan jobb eredmények ér-
het6k el. 4) A betegek szubjektiv megelégedettségében
nem tudtak kimutatni eltérésta két mtitéti alaptipus ko-
z6tt. 5) A szovédményrata tekintetében az alkalmazott
hal6k mingségében és a gyartok kozott lényegi kiilonb-
ség nem mutatkozott.

A fenti megallapitasok miatt az FDA azt javasolta,
hogy az egészségiigyi szolgaltatok az alabbi sziikséges
lépéseket tegyék meg;:

Specialis képzéprogramok inditasa sziikséges, hogy az
operat6rok nagyobb sikerességgel tudjak elvégezni a
mitéteket.

Az egészségiigyi szolgaltatoknak fel kell késziilnitik a
szovédmények id6beli ellatdsara, ehhez a betegek szoros
utdnkovetése sziikséges.

A hiivelyi mitéteknél a hdl6behelyezések sordn a nyar-
sakkal okozott melléksériilések - holyagsériilés, bélsérii-
lés - elkertilése érdekében fokozott kortiltekintéssel kell
eljarni.

A Dbetegeket fel kell vilagositani, hogy a behelyezett
halok tartésan a szervezetben maradnak, tovabbi szo-
védményeket okozhatnak, igy sziikség lehet tovabbi mi-
tétek elvégzésére.

A betegeket fel kell vilagositani arrol, hogy stlyos szo-
védmények - dyspareunia, hegesedések, hiivelysziikiile-
tek - kialakulhatnak, melyek rontjék a betegek életmind-
ségét.

A gyartok altal kiadott felvilagosité nyomtatvanyokkal
minden beteget el kell latni.

Az ellaté orvosoknak mérlegelnitik kell a halomtitétek
elényeit és hatranyait a tobbi, nonmesh és konzervativ
kezelési eljarassal szemben. A hdlomfitéteket csak megfe-
lel6 indikacié mellett javasolt hasznalni.

A hasi behatolasbdl torténé infraperitonealis halom-
tétek szovédményratdja alacsonyabb, mint a hiivelyi mi-
tétekeé.

Prospektiv, randomizalt, kontrollalt tanulmanyok
tapasztalatai

Az FDA-figyelmeztetések legf6bb hianyossaga abban
rejlett, hogy esettanulmanyok, nem pedig randomizalt,
kontrollalt prospektiv (RCT) kozlemények, tovabba f6-
kéntaz Egyesiilt Allamokb6l szarmaz6 irodalmiadatok
alapjan tette megallapitdsait. Ismert, hogy Eurépéaban és
aTavol-Keleten a kozpontositottabb ellatérendszer és a
nagy specializalt centrumok megléte miattjéval alacso-
nyabb szovédményratdkat kozoltek a szerzok, hiszen a
mitéteket tapasztaltabb, specialis szakképesitésii orvo-
sok végezték. Tovabbinehézségetad a hiivelyi halom-
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tét-technikak sokszintisége, valamint az alkalmazott ha-
16k eltéré mindsége, szélvastagsaga és szovésmintizata.

Maherés mtsai éppen ezen RCT-tanulmanyok hianya-
rahivjdkfel afigyelmet, és37 RCT adatainak 6sszegy ij-
tésével probalnak a kialakult bizonytalansadgban némi
tdmpontotnytjtaniazellatéknak [24]. Ugyancsakafen-
tikérdéstvizsgaltdk Schimpfésszerzotirsai 66 kozlemény

metaanalizisével [19]. Vizsgaltdk a természetes rekonst-
rukcidés miitétek ésabentmaradd, nemfelszivodohiive-
lyi és hasi halok rekonstruktiv potencialjat, 6sszehasonli-
tottdk a szovédményratdkat és a mellékhatdsprofilokat.
Ugyancsak gorcs6 ala helyezték a felszivodo, nem per-
manensen bent maradé hiivelyi hal6k és a nonabszor-
bensmtanyaghalékésabioldgiai graftokkozottieltéré-
seket is.

A metaanalizis sordn azt a nem meglep6eredményt
kaptak, hogy a hiivelyi nonabszorbens hélék hasznalata-
val a tradicionalis mttéttechnikdval szemben a POP ki-
sebb valdszintiséggel Gjul ki (RR: 0,66). A fentiekbél
kovetkezik, hogy azismételt mtitétritkabb a POP-kitju-
las miatt halémtitéten atesett betegek korében (RR:
0,53), mint a sajat szoveti rekonstrukciés miitéttechni-
kak esetében. A reoperaciéra halémdtét utan de novo
stresszincontinentia (SUI) és mesh okozta hiivelyfali
er6zi6 miatt kényszertliink. Intraoperativ hélyagsériilés
(RR: 3,92) és de novo SUI joval gyakrabban figyelhet6
meghalomtétetkovetden, minttermészetesszovetire-
konstrukciék utan (RR: 1,39), ugyanakkor - meglepd
modon, a kordbbi nem randomizalt tanulméanyokkal
szemben - implantatummtétet kovetéen nem talaltak
az RCT-tanulmanyok szignifikdnsan magasabb de novo
dyspareuniét (RR:0,92). A vizsgalatok - a szdmos meg-
lévé (PQOL, PEDI-20, PGI-1, PFIQ-7, PFDI-SF) és
egymasnak nem megfeleltethet6 életmindségtesztnek
betudhatéan - nem tudtak megbizhaté kinyilatkoztatast
tenni az életmindség tekintetében.

A kozlemények egyértelmtien bebizonyitottak, hogy a
felszivodo halok 1-2 éves utdnkodvetés soran semmilyen
rekonstruktiv elénnyel nem birnak a természetes fixatios
miitétekkel szemben (RR: 1,05); sajnos az életminéség-
rél, dyspareuniarél nem tudtak érdemben nyilatkozni.
Ugyancsak nem tudtak adatokkal igazolni a biol6giai
graftok létjogosultsagat. Ezen mitétek sikerességi rataja-
ban, mellékhatasprofiljaban és reoperacios frekvenciéja-
ban a sajat szoveti rekonstrukciéval szemben nem mu-
tatkozott lényegi eltérés.

Sajat vizsgalatok

Az ellentmondasok miatt klinikdnk sajat anyag feldolgo-
zaséaval kivanta vizsgalni a hiivelyi halomitétek megbiz-
hatdsagat, mellékhatasprofiljat, tovabba mind a POP-ra,
mind a SUI-ra kifejtett hatasat, valamint a tradicionélis
Kelly-Stoeckel-féle mells6 hiivelyfali plasticaval szembe-
ni terdpids el6nyét. A tanulmanyba csak olyan betegeket
vontunkbe, akiknek csakizoldltmells6 éskozépsé kom-
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partment-, POP-Q szerinti II-Ill-as stadiumt descen-
susuk volt, tovabba megel6z6 urodinamids vizsgalattal
igazolni lehetett kiséré genuin SUI meglétét.

Anyag és modszer

A retrospektiv tanulmanyba bevont minden beteg (60-
60 eset) POP-Q szerinti II-I1l-as stadiumd mells6-ko-
zéps6 kompartmentdescensusban, illetve Bonney- és
PAD-teszttel igazolt genuin SUI-ban szenvedett. A be-
tegek 2013. januar és 2014. januar kozott az SZTE Szii-
lészeti és N6gyogyaszati Klinikdjan estek at Letouzey sze-
rinti mells6 hiivelyfali halémiitéten [8], valamint az
ugyanebben az id&szakban Kelly-Stoeckel-féle mellsé
hiivelyfali plastican atesett csoportbdl 60 beteget valo-
gattunk be tanulmanyunkba. A csoportokat - amennyire
lehetséges volt - mind életkor, mind paritas és BMI te-
kintetében homogenizaltuk. A bevonasi kritérium a POP
mellett fennall6 genuin stresszincontinentia és a megfe-
lel6 utankovethet6ség volt. A kordbban barmilyen hiive-
lyi vagy hasi rekonstrukciés mtitéten atesett betegeket
kivettiik a vizsgélatbol. Ugyancsak kizarasi kritérium volt
a kombindlt antidepresszans gyogyszeres kezelés, vala-
mint a kordbban kezelt kismedencei daganatos megbete-
gedés.

Els6dleges végpontként a kismedencei siillyedést hely-
reallité, mig masodlagos végpontként az egyiittesen
fennall6 SUI-t korrigalé hatast vizsgaltuk mind a TVM-
miitéten, mind a Kelly-Stoeckel-plastican dtesett beteg-
csoportndl. A tanulmany soran sikeres anti-POP-hatas-
kéntitéltiik meg, haa POP-Q-rendszernek megfelel6en
az Aa és a Ba pontnak megfelelen tobb mint 1 cm-es
csokkenést detektaltunk a 36. posztoperativ hénapban.
Ugyancsak vizsgéltuk az apexre (C pont) és a teljes hii-
velyhosszra (TVL) kifejtett hatdsokat. Sikeres anti-SUI-
hatésként a negativva valé Bonney- és PAD-tesztet hata-
roztuk meg.

Harmadlagos végpontként a Clavien-Dindo [25]sze-
rinti perioperativ szovédményekben, tovabba a hosszt
tavi posztoperativ szovédményekben tapasztalt eltérése-
ket vizsgaltuk a két csoportban.

ATVM-miitétsorana Letouzey altal leirt hiivelyi hal6-
miitétet végeztiilk, melyhez 100% polipropilén mono-
filament, nem felszivédé Aspide® SURGIMESH®
PROLAPSE halét hasznéltunk (Aspide Médical, La
Talaudiere, Franciaorszag). Az alkalmazott halé porus-
nagysagal,6x1,7mmvolt. Ahtivelyfalatazalkalmazott
halo felett csomés Vicryl® 2/0-as felszivodo fonallal
egyesitettiik (Ethicon, Issy-les-Moulineaux, Franciaor-
szag). A miitét soran 16 Ch-s Foley-katéter kertilt felhe-
lyezésre, melyet a miitétet kovetd els6 12 éraban eltavo-
litottunk. A beavatkozas soran ugyancsak 12 6réra
hiivelyi gézcsik kertilt felhelyezésre.

Kelly-Stoeckel-plastica sordn a cervicovaginalis fastia
egyesitése két nem felszivodé Prolene® 2/0-s oltéssel
tortént (Ethicon, Issy-les-Moulineaux, Franciaorszag);
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a hiivelyfalat - csaktigy, mint a TVM-miitéteknél - cso-
mos Vicryl®2/0-s felszivodo6 fonallal egyesitettiik. A
miitét sordn, a TVM-mtitéttel megegyezden, 12 ora
megfigyelésiid6szakra 16 Ch-s Foley-katéter és gézcsik
kertilt felhelyezésre. A vizsgalati csoportokban rogzitet-
tiik a bemetszést6l az utols6 varrat behelyezéséig eltelt
tiszta mitéti id6t, valamint a becstilt vérveszteséget.
A vérzés mennyiségét az operatdr, az asszisztens orvos és
a miitésné egymastol fiiggetleniil becstilte, majd a hé-
rom érték atlaga kertilt rogzitésre a mitétet kvetSen.
Mindkét mitéttipuson étesett betegek a holyagkatéter
és a hiivelyi tampon eltavolitasa és a residualis vizelet-
mennyiség ultrahanggal torténé meghatarozasa utan az
els6 posztoperativ napon otthonukba tavoztak.

A TVM-mtitéten és a hiivelyplastican atesett betege-
ket a 6. heti korai vizsgalatot kovetSen a klinikai rutin-
nak megfelelGen félévente rendeltiik vissza ellenérz6
vizitekre. Az els6 kontrollvizsgalat soran mindkét cso-
portban rogzitésre kertiltek a Clavien-Dindo (CD)-be-
osztasnak megfeleléen a korai perioperativ szovédmé-
nyek [25].

Az els6, majd az azt kovets megjelenések mindegyi-
kén POP-Q-stddium-meghatarozéds, Bonney-teszt, a
postmictids residualis vizelet mennyiségének meghatéaro-
zasa és rutin-vizeletvizsgalat, valamint a hiivelyfali heg
ellendrzése tortént.

Statisztikai analizis

Az adatok elemzésére az SPSS 17.0 programcsomagot
hasznéltuk. A kategorikus és a folyamatos valtozo értéke-
ket kétmintas t-probaval, y*-probaval és a Kruskal-Wal-
lis-teszttel hasonlitottuk dssze. A szignifikanciaszintet a
p-érték <0,05 szintjén hataroztuk meg.

Eredmények

Eredményeinket a mellékelt tdblazatokban foglaljuk 6sz-
sze. ATVM-mlitéten és a mells6 hiivelyfali plastican 4t-
esett csoportok kozott sem az életkor (p = 0,47), sem a
paritds (p = 0,44), sem a BMI-érték (p = 0,17), sem pe-
dig a menopausalis status (p = 0,08) tekintetében nem
detektaltunk szignifikans eltérést (1. tabldzat). Az atla-
gos mitétiid6 tekintetében ugyan a halémiitét szignifi-
kansan hosszabb (39,01 £ 5,95 min vs. 35,55 £ 6,92 min;
p = 0,002) volt, a mtitéti vérveszteség (83,08 + 71,72 ml
vs. 7533 £ 260 ml; p = 0,71), az intraoperativ
melléksériilés és a transzflizids igény tekintetében nem
talaltunk jelent6s eltérést. A TVM-csoportban gyakrab-
ban fordult el6 100 ml feletti postmictiés residuum, ez
azonban nem bizonyult szigifikdnsnak. Vérzés és vizelet-
retencié miatt végzett korai - els6 hat héten beliili - re-
operéciok tekintetében a vizsgalt csoportok kozott nem
talaltunk eltérést (2. tiblizat).

A kétcsoportot a 36. posztoperativ hénapban a POP-
és a SUI-helyreéllité képesség vonatkozasaban vizsgalva,
a TVM-mittét POP- (91,6% vs. 66,3%; p<0,001) és
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1. tablazat | A TVM- és a colporrhaphiacsoport alapjellegzetességei

TVM p-érték | Colporrhaphia

(n = 60) (n = 60)
Eletkor (év) (atlag + SD) 59,83 +9,95 0,47 59,95+ 9,53
Sziilés (atlag + SD) 2,08+0,61 |0,44 2,1+0,70
BMI (kg/m?) 28,46 + 2,97 (0,17 279+3,4
(atlag £ SD)
Postmenopausalis 45 (75,00) 0,08 52 (86,67)
allapot, n (%)

2. tablazat A TVM- és a colporrhaphiacsoport operativ és korai (6 hét)

posztoperativ jellegzetességei

TVM p-érték | Colporrhaphia

(n = 60) (n =60)
Miitéti id6 (min) 39,01£595 [0,002 |35,55+6,92
(atlag + SD)
A vérzés becsiilt 83,08 £71,72 (0,71 75,33 + 26,0
mennyisége (ml)
(atlag £ SD)
Transzfaziéigény, n (%) 0 (0) n. m. 0 (0)
Intraoperativ mellék- 0 (0) n. m. 0(0)
sériilés, n (%)
100 ml feletti poszt- 5(8,33) 0,103 1(1,67)
operativ vizeletresiduum,
n (%)
Reoperéci6 vérzés miatt, 3 (5,0) 0,309 1(1,67)
n (%)
Reoperacio teljes 1(1,67) 0,752 1(1,67)
retenci6 miatt,
n (%)
3. tablazat A TVM- és a colporrhaphiacsoport vizsgalt paraméterei a 36.

posztoperativ hdnapban
TVM p-érték Colporrhaphia
(n = 60) (n = 60)

Posztoperativ SUI, 6 (10) <0,001 27 (45)
n (%)
Posztoperativ POP, 5(8,33) <0,001 22 (36,67)
n (%)
Visszatéré alsé hagyti 12 (20) 0,590 12 (20)
infekcid, n (%)
de novo Urge 7 (11,86) 0,006 0 (0)
incontinentia, n (%)
Haloero6zio, n (%) 5(8,33) n. m. n.m.
Osszes reoperacié, n (%) 10 (16,67) 0,043 21 (35,00)
Reoperécio (SUI), 1(1,67) 0,103 5(8,33)
n (%)
Reoperéacié (POP), 5(8,33) 0,007 16 (26,67)
n (%)
Reoperéci6 (erézid), 5(5,88) n. m. n. m.
n (%)
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4. tablazat | A POP-Q-rendszer valtozasa 36 hdnapos megfigyelési id6szakot kovetSen a vizsgélt kompartmentekben

TVM (n = 60) p-érték | Colporrhaphia (n = 60)

Preoperativ Posztoperativ 36 h6 | Atlagos valtozas Preoperativ Posztoperativ 36 ho | Atlagos eltérés
Aa -0,98 £ 0,59 -1,37 + 0,55 -0,42+0,6 <0,001 |-1,03+0,18 -0,7+0,64 0,3+ 0,59
(atlag £ SD)
Ba 0,4+0,64 -1,72 £1,00 -2,08 £ 0,99 <0,001 |-0,46+0,72 -093+1,4 -0,5+1,11
(atlag £ SD)
C -6,56 +1,09 -6,82 £ 0,87 -0,25+0,77 <0,001 |-6,66+0,63 -6,4+0,79 0,27 £ 0,51
(atlag £ SD)
TVL 8,26 + 0,68 7,9+0,63 -0,35+ 0,48 <0,001 7,88 £ 0,32 7,88 £ 0,32 00
(atlag £ SD)

stresszincontinentia-csokkentd képessége (90% vs. 55%,
p<0,001) szignifikdnsan jobbnak bizonyult (3. tabldzat).
A POP-Q-rendszer Aa (p<001), Ba (p<001), C
(p<0,001) pontjait vizsgédlvaa 36. hénapbanszignifikan-
san jobb eredményeket talaltunk a hal6csoportban, mint
a hitivelyplasticin atesett betegcsoportban, viszont a
TVM-miitét a plasticahoz viszonyitva szignifikdnsan r6-
viditette a teljes hiivelyhosszt (4. tiblazat).

Haloeroziét 8,3 %-ban detektaltunk az els6 36 hénap-
ban a TVM-mtitéten atesett betegek korében. DNUS
tekintetében szignifikdnsan tobb esettel talalkoztunk,
mint a nonmesh csoportban (11,86% vs. 0%). Reopera-
ci6 mind residualis incontinentia (1,6% vs. 8,3%; p =
0,107), mind POP-kidjulés (8,3% vs. 26,7%; p = 0,007)
miatt gyakrabban fordult el6 a tradicionalis hiivelyplasti-
ca csoportjaban (3. tdblazat) A CD-beosztés szerinti ko-
rai perioperativ szovédmények tekintetében nem talal-
tunk szignifikans kiilonbséget a két vizsgalt csoport
kozott (5. tablazat).

5. tablazat A Clavien—Dindo szerinti perioperativ szovédményrata a TVM- és a
colporrhaphiacsoportban a miitétet kovetd els6 6 hétben
TVM (n = 60) p-érték | Colporrhaphia (n = 60)
CDO,n (%) 40 (66,67) 45 (75)
CD1,n (% 11 (18,33 6 (10
(%) (18,33) 0,405 (10)

CD 2,n (%) 6 (10) 8 (13,33)

CD3b,n (%) 3(5) 1(1,67)
Megbeszélés

Tanulmanyunk a nemzetkozi irodalomban fellelhet6
adatokkal harmonizalva, a halémttétek magasabb POP-
javito képességét igazolta a tradicionalis mellsé hiivelyfa-
li plastikcaval szemben (81,0-60,3% vs. 65,6-34,5%)[7,
26, 27]. Eredményeink a korabbi tanulmanyok sikeres-
ségiardnyéanal is jobb eredményt adtak (91,3 % vs. 81,0-
60,3%), aminek a hatterében mttéttechnikai eltérés all-
hat. Behelyezett hal6inkat az obturatorarokban torténé
rogzités mellett mind a htgycs6hoz, mind posterior
iranybana paracervicalis gy tirtith6z rogzitjiik, ottazesz-
koz kifeszitetten, felszine folyamatosan siman marad, to-

vabbé a rogzitések megel6zik a halo mogotti és el6tti
hiivelyszakaszok hernial6dasat.

Jelenismeretiinkszerintnemlétezik olyanmttétielja-
rés, mely a POP-ot és a concomitans SUI-t egy iilésben
jo hatékonyséaggal rekonstrudlni tudja. Vizsgalatunk so-
ran, mint méasodlagos végpont, tanulmanyoztuk a két
descensuscsokkenté mfitét stresszincontinentidra kifej-
tett hatasatis. Eredményként azt kaptuk, hogy egy id6-
ben fennall6 genuin stresszincontinentia eseténa TVM-
mtét 90%-ban, mig a hiivelyfali plastica szignifikdnsan
kevésbé hatékonyan, csupan 55%-ban oldotta meg a
stresszincontinentiat. A nemzetkozi irodalmi adatokkal
Osszevetve haléomfitétiink mas meshmtétnél (83,3%)
jobb [14], mig az ,arany standard” sling mttétekhez
kozel hasonlé mértékii rekonstrukciés hatassal birt (87—
92%)[28,29]. A tapasztalt magas sikerességi arany véle-
ménytink szerint annak kdszonhet6, hogy miitéteink
sordnabehelyezetthdlo mells6szaratkétfixalo oltéssela
késtbbi haldelcstiszas megel6zése céljabdl, a htigycsé
kozéps6 harmadahoz rogzitjik, mely azt megfeszitve a
htgycs6 kozéps6é harmadat emeli meg, biztositva ezzel a
j6 antiincontinentia-effektust.

A tanulméanyunk sordn tapasztalt halokilokédést 8,3 %-

ban talaltunk, ami jol korreldl a nemzetkozi irodalmi
adatokkal (3,9-16%) [6, 7, 8, 24]. Klinikai gyakorla-
tunknak megfelel6en minden alkalommal, amikor a hal6
ahtivelyfalon keresztiil megjelent, azt fliggetlenil a hii-
velyfali dehiscentia méretétdl extrusiénak tekintettiik, és
a halo teljes egészében eltavolitasra kertilt.

Perioperativ, korai szovédmények tekintetében a
TVM-csoportban minimalisan gyakrabban tapasztaltunk
mellékhatdsokat, mint a nem halémtitéten atesett cso-
portban, ugyanakkor a szovédmények joval enyhébb fo-
kaak voltak, aleggyakrabban féjdalomcsillapit6-igénnyel
és atmeneti hugyti infekciéval talalkoztunk.

A miitét elvégzéséhez sziikséges id6 értheté médon
szignifikdnsan hosszabbnak mutatkozott a TVM-cso-
portban, mint a halé nélkiili csoportban (39,01 + 5,95
min vs. 35,55 + 6,92 min), viszont az 4ltalunk mért m-
téti id6 a TVM-csoportban a nemzetkozi irodalomban
szereplénél jobb volt (60,9 min) [30]. A becsiilt vér-
veszteség tekintetében a két csoport kozott nem talal-
tunk jelent6s eltérést, és az altalunk becsiilt vérzés az
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irodalmi adatoknal joval csekélyebb mértéki volt (83,1
ml vs. 180 ml) [24].

Ahalémiitéticsoportbanazegyikleggyakoribb hosz-
sz tava szovédmény a visszatérd hugyuti infekci6 volt,
melynek el6fordulasi gyakorisdgdban a tradiciondlis hii-
velyplasticaval 6sszehasonlitva eltérést nem talaltunk
(20-20%). A fentiek miatt azt feltételezziik, hogy a
hagyuti infekcié kialakuldsaban inkabb a hormonstatus
valtozasa, mintsem a haléimplantatum megléte jatszik
szerepet. A11,8%-ban el6fordulé DNUS szignifikdnsan
gyakrabban figyelheté meg a halomtitott csoportban,
aminek a héatterében a halé mells6 szaranak a htigycsé-
hoz torténd rogzitése allhat. Antikolinerg kezeléssel
minden egyes esetben orvosolni tudtuk a meglévé pana-
szokat, igy a halérogzités okozta mellékhatdsok hosszt
tavon nem befolyésoltdk negativan betegeink életmind-
ségét.

Kovetkeztetések

APOPrekonstrukci¢janakigenhatékony moédjaahtive-
lyi vagy a hasi infraperitonealis m{ianyag haléval tortén6
implantatummfitét. A mtétek kezdeti, valogatas nélkii-
li, széles korti, sokszor helytelen indikéciés alkalmazésa
miatt az utébbi id6ben a mitétek mellékhatasai és szo-
védményei keriiltek el6térbe. Az FDA-figyelmeztetések
kovetkeztében, f6leg az Egyesiilt Allamokban, az im-
plantatummfitétek szamat csokkentették, noha a jelen
ismereteink szerintnincs olyan, halé nélkiili mdtéti elja-
ras, mely akar csak megkozelit6 sikerrataval is birna, mint
az implantdtummfitétek.

A nemzetkozi tanulmanyokkal megegyez&en sajat
vizsgalatunk sordnis azt azeredményt kaptuk, hogy az
alkalmazott halomiitét rekonstruktiv képességben mind
a stillyedést helyreallito, mind a genuin stresszinconti-
nentidra kifejtett hatds tekintetében szignifikansan jobb,
mint a halé nélkiili Kelly-Stoeckel-plastica. Korai intra-
és perioperativ szovédmények tekintetében a két maitét-
technikakozottjelentseltérésnemigazolédott. Ahosz-
szd tava utankovetés eredményei azt mutatjak, hogy a
halémiitéten atesettek korében nagyobb ardnyban
(11,9%) alakul ki DNUS. Ebben a csoportban a legsu-
lyosabb szovédményt, a halé kilokédését a betegek
8,3%-anal tapasztaltuk. Az altalunk észlelt kilokédés
(8,3%) és DNUS-el6fordulas (11,9%) a nemzetkozi iro-
dalommal (3,8-43,6% és 8,7-17%) teljesen megegyezik
[8, 14, 16-18, 20].

Ismert, hogyegy-egy tjmtitéttechnikaakezdetilelke-
sedést kovetden - a mellékhatasok felszinre keriilésével -
hattérbe szorul, majd a megfelel$ tapasztalat birtokaban
elfoglalja megfelel6 helyét a terapids palettan, igy varha-
téan megsziinik a halomtitétek teljes elutasitasa. Az
FDA-ajanlasokat szem el6tt tartva, a megfelel6 indikaci-
6s kor alkalmazésaval, a betegek széles kor felvilagosita-
saval, a hiivelyi és a hasi hdlémtitétek az erre szakosodott
ellatécentrumokban elvégezhetdk.

EREDETI KOZLEMENY

A vérhat6 eredményekrdl és szovédményekrél a be-
tegeket kell6képpen tajékoztatni kell. Véleménytink
szerint hatékony utdnkovetési rendszer kialakitasaval a
miitéti szovédmény magasabb aranya jelentésen csok-
kenthet6, igy a hiivelyi hdléomitétek napjainkban tapasz-
talhat6 tronfosztasa megsziintethetd.

Anyagi tamogatds: A kozlemény megirasa anyagi tdmo-
gatasban nem részesiilt.

Szerz6i munkamegosztas: F. Z.: A kézirat elkészitése, a
hipotézis felallitasa, a vizsgalat lefolytatasa. K. Sz.: Adat-
gytjtés, az adatok feldolgozasa. N. G.: A kézirat meg-
szovegezése. A szerz6k a cikk végleges valtozatat elolvas-
tak és jovahagytak.

Erdekeltségek: A szerzéknek nincsenek érdekeltségeik.
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Transobturator Sling Perforations and
Successful Repairs With Skin Flap

Zoltan Bajory,* Zoltan Fekete, Istvan Kiraly, Istvan Szalay, and

Laszlo Pajor
Department of Urology, University of Szeged, Szeged, Hungary

Aim: To report a reconstructive technique of large vesicovaginal fistula
repairs, which is a rare complication of the most modern anti-incontinence
procedures (tension-free tapes) using the ““oldie but goodie”” Lehoczky’s
island flap. Methods: Women with large vesicovaginal fistulas caused by
mid-urethral transobturator tape were operated in our department. The
transobturator tape was removed and the large fistula was closed using the
skin island flap. The flap was created from the regional skin and
subcutaneous tissue and pulled with intact vascular supply through a para-
vaginal tunnel to the site of the vaginal defect. Results: No complications
occurred after the reconstructions. The patients have become permanently
continent and free from fistulas. Conclusions: Mid-urethral transobturator
sling is a successful procedure evidenced worldwide with a very low rate of
fistula formation. Lehoczky’s island flap can be a reasonable and safe
surgical option in the repair of large defects of the vaginal wall. Neurourol.
Urodynam. 30:1530- 1532, 2011. © 2011 Wiley Periodicals, Inc.

Key words: incontinence; lehoczky’s island flap; perforation; TOT; vesicovaginal fistula



INTRODUCTION

The mid-urethral tension-free vaginal tape
procedures! have revolutionized the treatment of
female stress urinary incontinence.? The urinary
bladder perforation, a typical com- plication (4.5-
10%) of this procedure, was minimized success- fully
by using the transobturator route of the tape
placement (TOT).3-¢ Due to the very low rate of
bladder perforation,”8 the vesicovaginal fistula
formation is an extremely rare compli- cation.”-11

In general, the repair of vesicovaginal fistulas—
wider than 2 cm—is a challenge for the surgeon. The
technique of the repair depends mainly on the
characteristics of the fistula and the personal
experience of the surgeon. Most of the simple and
small vesicovaginal fistulas can be managed by a
trans- vaginal access.”11 If the fistula is larger than 2
cm and there is severe damage in the surrounding
tissue, the repair requires more complex procedures,
mainly tissue substitution. The Lehoczky’s island flap
can be a good option for fistula closure.'213

To our knowledge, herein we refer the first few cases
using Lehoczky’s island flap to repair vesicovaginal
fistulas after TOT procedures.

MATERIALS AND METHODS

Women (mean age 62 n 3) with clear stress
urinary incontinence underwent TO£ procedure
using  monofilament  polypropylene  tapes
(Surgimesh sling 45 1 VS112-KY, Aspide Medical,
France) at different hospitals. The transobtu- rator
approach was performed as described by Delorme3
using a helical tunneler from the outside entrance
point to adjust the tape from the vagina to the skin
without any tension. The patients neither had
anterior compartment prolapse, serious genito-
urinary infection, previous transvaginal surgery
nor any other aggravating circumstances. Reviewing
the operative reports and patients’ histories, there
were no intra-operative complications therefore,
intra-operative cystoscopies were not performed.

© 2011 Wiley Periodicals, Inc.

After the TOT operations, the patients became
continent, but as a novelty, in all cases urgency and
frequency devel- oped. The urine analysis showed
pyuria and microscopic hem- aturia. Antibiotics were
introduced several times, which temporally decreased
the patients’ complains.

In one case, 4 months after the surgery, the patient
was pre- sented with a severe inflammation of the
skin, where the tro- car had been introduced
previously during TOT procedure. A subcutanous
abscess was diagnosed and an operation was
performed at our department, and the abscess and
the distal part of the tape were excised. The wound-
healing was com- plete with no more complains of
this area.

Four to seven months after the original operations,
all of the patients reported a few drops of urine on
their pads. This mild incontinence became a severe
urine loss within a few days. The patients could
distinguish this kind of leakage clearly from their
original stress incontinence, because this was con-
tinuous and did not depend on any movments or
body positions.

Ultrasonographies showed normal bladder
structures. Cys- toscopies revealed serious
inflammations in the bladders and fistulas where a
2-3 cm-long parts of the polypropylene tapes were
visible, which eroded the trigonal mucosa close to
the right ureteral orifice in two cases and on the left
side in one case. Vaginal examinations revealed that
the fistulas are located in the upper right (in two
cases) and left (in one case) quadrant vaginal wall
(with a diameter of more than 1.5 cm), and
surrounded by wide, inflamed scar. Urine leakage
was clearly visible in the vagina in all cases.

After premedication with iv. antibiotics (2 x 750
mg cefur- oxim/day) and sc. low molecular
weight heparine (1 x0.2ml
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SKIN FLAP

Fig. 1. The island flap of the skin and the underlying adipose tissue were
widely mobilized with intact blood and nerve supply, and it was pulled
into the vagina through a tunnel.

enoxaparine sodium/day), the patients were
underwent for surgical vesicovaginal fistula
repairs. The method of oper- ations was very similar
in all cases. The patients were posi- tioned in
lithotomy positions on the operating table. The
vagina was exposed by a deep episiotomy. The
vaginal part of the fistula and the wide inflamed area
were excised. The sling was excised totally from the
vaginal and bladder wall. Six French ureteral
catheters were introduced into the right or the left
ureter to protect it during the operation. The
opening of the fistula in the bladder was closed by
absorbable interrupted sutures. The bladder wall
was closed and a drain was fixed. The vaginal wall
defects were too large for simple closures, so
Lehoczky’s skin flaps were dissected from the area of
the geni- tofemoral sulcusinall cases. Thisisland flap
is an oval-shaped skin flap (with a diameter of 3-4
cm), lateral to the labium maior on the same side as
the fistula is. The skin and the wunderlying
voluminous adipose tissue were mobilized down to
the fascia of the muscles with intact blood and nerve

SKIN FLAP

Fig. 3. The skin covered the vaginal defect as a patch and its edges were
sutured to the wall of the vagina. The donor site of the flap was closed by
interrupted sutures.

supply. It was achieved by isolating a fatty pedicle,
which con- tained the terminal branches of internal
pudendal artery and pudendal nerve. The island
flap was pulled into the vagina through a tunnel
under the bulbocavernous muscle (Fig. 1). The fatty
part of the flap was situated between the vagina and
the bladder wall (Fig. 2) and protected against
retraction in the parakolpium with deep sutures,
while the skin covered the vaginal defect as a patch
and its edges were sutured to the wall of the vagina.
The donor site of the flap was closed by interrupted
sutures. (Fig. 3). A urethral catheter was fixed for 10
days.

RESULTS
No intra- or post-operative complications
occurred. After the removal of the catheter the
patients passed urine freely and became continent.



Fig. 2. The fatty part of the flap was interposed between the vagina and the bladder.
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Three weeks later, cystoscopies showed only the
scar tissue of the operated area without any fistula.
Vaginal examinations revealed that the Lehoczky’s
island flap healed per primam.

At the final follow-up (3 months), the patients
were conti- nent, free of fistula, and reported sexual
activity without any complains.

DISCUSSION

TOT is widely accepted, minimally invasive
procedure in the treatment of female stress urinary
incontinence with high success and low
complication rates.? The rate of bladder per-
foration, a typical complication of the suprapubic
tension-free vaginal tapes, is decreased dramatically
with this technique.”8 To our knowledge, there are
only three reports in the literature dealing with
vesicovaginal fistulas after transobturator sling or
mesh operations.?-11 The fistula developmentis
supposed to be caused by the foreign body (TOT
tape) contaminated with urine permanently and
the consecutive chronic disturb- ances of the
wound healing processes, the local chronic
inflammatory reactions and the microcirculatory
failure of the affected tissue layers. All of the
authors agree with the prin- ciple that the complete
removal of the tape is essential before the fistula
closure together with a wide extirpation of the scar.
These procedures and the fistula repairs are
challenging and difficult operations even in the
hand of well-trained surgeons. The use of the
traditional methods of surgical repairs leads to
considerable complications in the treatment of
vesicovagi- nal fistulas if there is severe radiation

damage of the sur- rounding tissues or wide
resection of the fistula is necessary. Nevertheless,
the use of Lehoczky’s island flap can be a good
option of the repair of large vaginal defects, based
on the main principle of reconstructive surgery,
which is to use healthy tis- sue for the repair in a
tension-free manner. The main advan- tages of
this technique are that the affected tissues and
the fistula can be radically resected and
substituted with a well- vascularized skin flap.
The flap is large enough and mobile to reach
easily the site of the defect and the tension free
suture line can be performed. A large defect of
the vaginal wall can be supplied with proper
size of skin to prevent vaginal shrink- age. The
fatty part of the flap ensures a sufficient
interposed

tissue between the bladder and the vaginal wall.
We reported unique vesicovaginal fistula repairs
after failed TOT procedures. A complete removal of
the tape and a radical fistula resection were
necessary, due to the serious damages Of the
surrounding tissues. Lehoczky’s island skin flaps
were used to repair the large defects. The
operations were success- ful without any

complications.

CONCLUSIONS

An intra-operative cystoscopy is mandatory in
suspicion of a bladder perforation during TOT
operation.

Perforation increases the risk of fistula formation.

In case of a fistula formation a complete tape
removal and radical resection of the damaged tissues



are necessary.
Lehoczky’s island flap can be a reasonable surgical
option of the repair of large defects of the vaginal wall.
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Abstract

Introduction and hypothesis The search for an improved vaginal mesh prompted the development of a
new anchorless implant. The objective was to report on outcome after 2 years of a technique using a
self-retaining support (SRS) implant. Methods Patients with anterior vaginal wall prolapse, with/without
apical prolapse, were recruited. Participants underwent surgical repair using the SRS device.
Demographic data, pre-surgical Pelvic Organ Prolapse Quantification (POP-Q) scoring, quality of life (QolL)
questionnaires (Pelvic Floor Distress Inventory Short Form 20 [PFDI-20], Pelvic Organ Prolapse/Urinary
Incontinence Sexual Questionnaire 12 [PISQ-12]), and surgical data were collected. Patients were
followed at 2 weeks, 2, 6, 12, and 24 months after surgery. Objective anatomical success was defined
using the NIH criteria.

Results Twenty women were recruited for the study with an average age of 62.1 years and an average
parity of 4.0 deliveries. Average BMI was 28. Pre-operative mean POP-Q measurements were Aa =1.40
(-1to3)cm,Ba=2.3(-1to6)cm



The surgical technique was presented as a video presentation at the
2015 IUGA meeting, Nice, France
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including preliminary data was presented as an e-poster at the 2016
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and C=0.4 (-7 to 6) cm. Surgical time averaged 31.2 min. Estimated blood loss averaged 165 ml. No
intra-operative complications were observed. One case (5%) of frame erosion was documented 8 months
after surgery. At 2 years’ followup, mean POP-Q measurements were: Aa =-2.95 (-3 to -2) cm, Ba =
-2.85 (-3 to -2) cm, and C point —6.90 (-10 to -3) cm. Seventeen (85%) patients had stage 0 and 3
patients (15%) had stage 1. No mesh erosions or chronic pelvic pain were documented at follow-up. The
total PFDI score at follow-up was decreased by 92.8 points (p < 0.0001).

Conclusions At 2 years’ follow-up, the SRS implant was found to be safe, showing no intra-operative or
immediate post-operative complications. All women presented with POP-Q measurements of the
anterior and apical compartment at normal value (Ba £-2 cm) and statistically significant subjective
improvement.

Keywords Pelvic organ prolapse . Vaginalmesh .

Self-retaining support implant

Introduction
Despite providing good anatomical results compared with traditional native tissue repair, the use of

vaginal mesh for the treatment of pelvic organ prolapse has been accompanied by more severe intra-
and post-operative complications, such as organ perforation, bleeding, mesh erosion, mesh contraction,
and pain [1, 2].

This rather high complication rate has led the FDA to publish public alerts in 2008 and 2011
(https://www.fda.gov/

Safety/MedWatch/Safetylnformation/
SafetyAlertsforHumanMedicalProducts/ucm079028.htm, https://www.fda.gov/MedicalDevices/Safety/
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AlertsandNotices/ucm262435.htm). Clinical studies support the conclusion that mesh-anchoring
techniques are a major risk factor for complications with the current commercial mesh kits [3].

The search for the optimal solution for POP treatment is based on the need to imitate the natural
physiology of the pubo-cervical fascia, providing the anatomical benefits of mesh implants, while
eliminating the complications of current techniques. A review of the literature provides solid evidence
that the anchoring techniques that accompany the placement of vaginal implants are a major factor in
the occurrence of complications: organ perforation during the anchoring technique, unbalanced scar
formation at the anchoring points, tension, folding, and contraction that can cause pain, dyspareunia,
and failure leading to re-operation [3, 4].

For this purpose, a new concept involving an anchorless implant was developed. The assumption was
that an anchorless neo pubo-cervical fascia would accurately mimic the physiological supporting system,
therefore providing adequate level Il support. Furthermore, extending the neo-fascia to the level of the
sacrospinous ligaments would achieve additional level | support. The device was named after its
fundamental concept, SRS, which stands for self-retaining support.

The purpose of this report is to describe the results of the Bfirst in human” series of patients who
underwent surgery using the SRS implant. The study was carried out after meticulous evaluation in
animal and cadaver models [5].

Materials and methods

This is a prospective, multicenter, international study for the evaluation of feasibility, safety, and cure
rate of POP surgery using the SRS implant. Approval was obtained from the relevant health ministries
and local ethics committees in Israel and Hungary, before recruitment.

Patients with at least second-degree anterior compartment prolapse were recruited from the gynecology
clinics in each participating hospital. All participants signed an informed consent, translated to the local
language, after a detailed explanation of the risks involved in vaginal implants was provided. Exclusion
criteria included: previous POP repair with mesh, age > 75 years old, Pelvic Organ Prolapse

Quantification (POP-Q) scoring less than stage 2, or asymptomatic POP.

The device is composed of an ultra-light titanized polypropylene mesh (16 g/m?) stretched and retained
in place by a Ushaped flexible frame made of a biocompatible implantable polymer (Fig. 1). The SRS
lateral arms have been designed to mimic the shape of the arcus tendinous fascia pelvis (ATFP). The arms
are connected ventrally by a bridge designed to allow the passage of the urethra. The frame is composed
of a solid, but flexible material. The frame functions as a mesh-
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Fig. 1 The self-retaining support (SRS) implant

retaining system by holding the mesh stretched under preload tension. Such tension prevents the mesh
from bunching or contracting during the healing process. The shape of the device, which accurately

imitates the anterior vaginal wall hammock, prevents mobilization and therefore no anchoring or fixation
is required.

The surgical technique involves carrying out an anterior colpotomy and performing central dissection of
the bladder from the vagina (Fig. 2). Dissection is then extended to the para-vesical space for direct
bilateral palpation of the ischial spines. The surgeon can choose one of three implant sizes: small,
medium and large. The difference among the sizes is the length of the lateral arms. The implant is
positioned in place with no tension, with the arms not flexed and the mesh fully stretched. Should any
tension be applied on the implant, the surgeon should remove the implant, extend the dissection area
and re-insert or change the size of the implant. The device is inserted between the bladder and the
vaginal mucosa with the lateral arms following the anatomy of the ATFP. The connecting bridge is
positioned under the pubic symphysis. Appropriate location is confirmed by visualization of a
symmetrically positioned device and a fully stretched mesh under the bladder. In the case of uterine
preservation, the cervix is sutured to the proximal edge of the mesh. No other anchoring

Fig. 2 Surgical insertion of the SRS
techniques are used. The vaginal incision is closed with no tension and vaginal packing is used for 24 h.

Demographic and background morbidity data, pre-surgical POP-Q scoring, and QoL questionnaires
(validated Pelvic Floor Distress Inventory 20 [PFDI-20] and Pelvic Organ Prolapse/Urinary Incontinence



Sexual Questionnaire 12 [PISQ-12]) were collected [6]. Objective anatomical success was defined as POP-
Q stage 0 and 1 prolapse using the NIH criteria [7]. The PFDI-20 is divided to three domains: Pelvic Organ
Prolapse Distress Inventory 6 (POPDI-6), Colorectal— Anal Distress Inventory (CRADI-8), and Urinary
Distress Inventory (UDI-8). Each domain is calculated in a 100-point scale and all are added to a total
score ranging from 0 to 300. Subjective success was defined as subjects having an improvement in
POPDI/PFDI score that achieved the minimally important difference (MID). Total PFDI-20 was evaluated
using an MID of 215 points per domain or a total score of 45 points. PISQ-12 score ranged from 0 to 48
and MID = 6. Surgical data included intra- and post-operative complications, time of surgery, and
estimated blood loss.

Postoperativedata included vital signs,laboratory results, pain level, and length of hospital stay. Patients
were followed at 2 weeks, 2, 6, 12, and 24 months after surgery. Objective and subjective primary end
points were defined at 24 months.

Statistical analysis used the analysis of variance (ANOVA) test, where the null hypothesis is that all
subgroup means are equal. Results of the two-way ANOVA on change of points Aa, Ba, and C by subject
and visit were analyzed, looking at P values of the term visit in the model to evaluate statistical
significance. Pre- and post-surgery POP-Q measurements were calculated using a nonparametric
Wilcoxon signed rank test.

Results

Twenty women were recruited for the study. The first patient was enrolled in September 2014. The last
patient completed her 24-month follow-up visit in February 2017. None of the patients withdrew from
the study and none was lost to followup at 12 months. One patient did not consent to the extension of
the follow up period (originally 12 months) and did not participate in the last follow-up visit (at 24
months). Table 1 describes patients’ demographics. Eight patients were hypertensive and 2 were
smokers. Pre-operative mean POP-Q measurements were Aa =1.40 (-1 to 3) cm, Ba=2.3 (-1to 6) cm,
and C =0.4 (-7 to 6) cm. Nineteen (95%) patients suffered from both anterior and apical compartment
prolapse, whereas one (5%) patient had only anterior prolapse.

All patients underwent transvaginal repair of anterior and apical compartment prolapse using the SRS.
Five patients underwent concomitant vaginal hysterectomy for uterine abnormality and 5 had repair of
the posterior compartment as

Table 1 Baseline demographic and clinical data

Variable Value (N =20) SD
Mean age years (range) 61.95 (50-75) 6.58
Mean parity (range) 4.0 (1-16)

Mean BMI (range) (kg/m?) 28.13 (20.3-35.4) 4.28
Previous prolapse surgery 5(26%)

Previous hysterectomy surgery 3 (15%)




well. Surgical time for the SRS implantation averaged 31.2 (21-50) min. Estimated total surgical blood
loss averaged 205 (150-500) ml. Estimated blood loss for patients who underwent an implant-only
procedure averaged 165 ml. No intra-operative complications were observed.

Nineteen patients completed their 24-month follow-up visits. The overall mean follow-up period was
26.5 (range 24.7-29.6) months. Table 2 summarizes the anatomical out come at 2 years’ follow-up.
Seventeen patients (84.2%) had stage O prolapse and 3 patients (15.8%) had stage 1 prolapse. At 24
months’ follow-up, significant anatomical changes were found in the points Aa (1.4 to -2.9 cm), Ba (2.3
to -2.8 cm), and C (0.4 to -7 cm). No cases of mesh erosion or chronic pelvic pain were documented at
follow-up.

As for the subjective outcome, summarized in Table 3, PFDI scoresshowed significant improvement in
both prolapse and urinary domains in addition to improvement in total scores. No deterioration was
noted in the colorectal or the incontinence domains of the questionnaire.

Considering a standard MID of 15 points per domain and 45 points in total PFDI scores, results showed a
significant improvement in the prolapse domain, incontinence domain, and total PFDI-20 scores. POPDI-6
(POP domain) showed a decrease of 41.94 points (p < 0.0001) at follow-up from baseline scores. The
CRADI-8 (posterior compartment domain) scores were 14.5 points (p = 0.0016) lower at follow-up than at
baseline and demonstrate no deterioration at the posterior pelvic compartment. The UDI-6 (urinary
incontinence domain) showed a decrease of 36.3 points (p = 0.0167). The total PFDI score was decreased
by 92.75 points (p = 0.0001).

Thirteen patients (65%) were sexually active during the study and 10 patients filled in the PISQ-12
guestionnaire. Of these patients, 5 reported a nonsignificant improvement, 4 had a significant
improvement, and 1 had a nonsignificant deterioration. Three patients who were inactive became
sexually active after surgery. None of these patients reported dyspareunia. Two intra-operative
cystoscopies were performed for minimal hematuria, with no bladder injury documented. Post-
operatively, one patient received one unit of packed cells and no events of urinary retention were
recorded. One patient developed de novo stress urinary incontinence, which was treated successfully
with pelvic floor muscle training.



Table 2 POP-Q measurements at p

baseline vs 24 months’ follow-up  vriable Pre-operatively 24 months post-operatively value*
n (%)/cm + SD (range) n (%)/cm  SD (range)
POP-Q
St 0
age 17 (85%)
Stage 1 0 3 (15%)
Stage 2 7 (35%) 0
Stage 3 5 (25%) 0
Stage 4 8 (40%) 0
Mean
Point Aa (cm) 14%15(-1t03) -2.95+0.2 (-2 to -3) 0.000
Values given as mean £ SD (range) Point Ba (cm) 23426(-1t06) -2.8+0.3(-2t0-3) 0.000
*Nonparametric Wilcoxon signed Point C (cm) 0.4+3.5(-7to6) -7+1.6(-10to -5) 0.000
rank test Ty (cm) 7.55 +1.35 (5-11) 7.75 + 1.07 (6-10) 0.519
Ap (cm) -1.40+1.98 (-3to 3) -2.15+0.93 (-3t00) 0.18
Bp (cm) -1.2£2.89 (-3 t0 6) -2.0+1.026 (-3t0 0) 0.569

One case (5%) of frame erosion into the anterior vaginal wall was documented 8 months following the
procedure. The eroded part of the frame was resected under local anesthesia in an ambulatory setting.
The patient’s symptoms were relieved immediately after the resection. This was the only case where a
large frame was used, which we hypothesize to have caused excessive pressure on the vaginal mucosa,
causing the erosion.

Discussion
Our results suggest that the clinical use of the SRS implant for the treatment of anterior and apical
vaginal wall prolapse might be safe and effective, with no intra- or immediate

Table 3 QoL (Pelvic Floor Distress Inventory Short Form 20 [PFDI20], Pelvic Organ Prolapse/Urinary Incontinence Sexual Questionnaire
12 [PISQ-12]) scores at baseline vs follow-up

Variable n fference P value

Pre-operatively 24 months
n =20 (SD) n =19 (SD)

Total PFDI 192 129.8 (61.59) 37.05(62.17) 92.75 0.0001

POPDI-6 20 53.12(26.8) 11.18(19.15) 41.94 <

0.0001
CRADI-8 20 27.83(23.55) 13.32(23.98) 14.51 0.0258
UDI-6 20 48.88(25.42) 12.54(21.42) 36.34 0.0167
PISQ-12 9 29 (NA) 34 (NA) 5 NA

POPDI-6 Pelvic Organ Prolapse Distress Inventory 6, CRADI-8 Colorectal-Anal Distress Inventory 8, UDI-6 Urinary Distress Inventory 6

a
One patient lost to follow-up at 52 weeks



post-operative complications and optimal anatomical and subjective cure at 2 years.

According to data published by the FDA, most mesh complications are documented during the first 6
months following surgery and include organ perforation, bleeding, and meshrelated adverse events such
as mesh erosion, mesh contraction, and pain. Twenty-four months’ follow-up ofthe SRS was a sufficient
basis for comparison with other mesh kits.

In comparison with reports on current available vaginal mesh kits, the safety profile and clinical outcome
of the SRS implant seem significantly better: no mesh erosion, a single, preventable case of frame
erosion (5%), no pain complications, and no negative impact on lower urinary tract symptoms.
Intraoperative cystoscopy was performed in 2 patients for safety reasons. Routine cystoscopy should be
considered, especially in concurrent prolapse surgery.

Furthermore, participating surgeons rated the implantation procedure as Beasy.” Although the present
study was the first in-human clinical trial and represents the learning curve for the procedure, the
operative time averaged only 30 min.

A recent publication byHuggele et al. [8] reported onthe 2year follow-up of 270 patients treated by
transvaginal mesh for anterior and/or apical prolapse. The cohort included 95.2% pre-operative stage 3—
4 anterior compartment prolapse. Reported outcome was of a 75.9% objective success rate for the
anterior compartment at 1 year. Similar results reported by Azais et al. [9]. Data on complications
included 7.5% rate of pain during pelvic examination at 1 year, 1.5% bladder injury,

11.1% buttock pain, 3% need for analgesic infiltration, and 7.8% post-operative voiding dysfunction. In
our cohort of patients, there were no cases of pain or voiding dysfunction. None of our patients was re-
operated for recurrent prolapse or stress urinary incontinence by the end of the first and second years.

Mesh contraction and bunching can cause nerve entrapment and excessive tension on the fixated mesh
arms, which both lead to pain. It is documented that mesh folding and contraction is one of the reasons
for chronic pelvic pain and dyspareunia. Partial removal of the mesh at the fixation points and reducing
the tension on implanted mesh has been shown to resolve pain symptoms in 90% of patients [3]. It was
shown that graft augmented colporrhaphy (mesh reinforced nativetissue repair) and other non-fixation
mesh techniques, cause less pelvic pain [10].

Current mesh kits provide a stand-alone mesh that is fixated at four corners in the pelvis. Although this is
stressed by all manufacturer’s instructions and training programs, current securement techniques do not
ensure that the mesh is placed in a tension-free, flat, nonfolded fashion. Even when anchoring the mesh
to four corners in a flat and tension-free configuration, there is no guarantee that dynamic pressures and
scar accumulation construction forces will not cause mesh contraction and folding over time.

The SRS solid frame provides a long-term reassurance from mesh contraction and bunching.

Mesh erosion is probably the most common complication of surgery with the current mesh kits, with a
reported incidence of 10.3% in a large meta-analysis [11] and of 12.2% in the latest Cochrane review on
POP surgery [12]. We believe that elimination of mesh folding and bunching may reduce exposure
through the vaginal incision and may lead to a lower mesh erosion rate.



Margulies et al. [4] identified mesh folding in 9 out of 13 patients suffering from vaginal mesh exposure.
Mesh folding has been suggested as an important contributing factor in mesh exposure, secondary to
local inflammatory reaction and interference with the healing process at the incision site.

The high exposure rate reported with past commercial kits has possibly been decreasing due to the
current use of lightweight polypropylene mesh, which seems to reduce inflammatory reaction and mesh
shrinkage [13]. Beyond containing ultralight polypropylene (16 g/m?), the SRS mesh contains titanium
ions, which may have contributed to the low mesh erosion rate seen in our cohort [14].

Anchoring the mesh to four corners in a flat and tensionfree configuration does not prevent mesh
contraction and folding over time. The SRS solid frame precludes mesh contraction and bunching.

In this clinical trial, there were no mesh erosions and only one case of frame erosion, which occurred
secondary to application ofa largedevice, and itwas treated with goodresults. We believe that this
adverse event could easily be prevented by the use of a smaller frame size and adequate dissection.
Regarding dyspareunia, patients who were sexually active and completed the PISQ-12 questionnaire did
not report dyspareunia, but we were unable to reach any conclusion owing to the small cohort.

A weakness of this study is that the physicians involved were not blinded to the anatomical results and
the surgeons did perform post-operative POPQ measurements follow-ups on their own patients,
potentially biasing the results. However, the main limitation of this study is the limited sample size of
patients included so far. We are now carrying out a 3-year follow-up study on the efficacy and safety of
the SRS device in a larger patient population.

In conclusion, POP repair using the SRS anchorless implant seems a very promising alternative surgical
solution for advanced anterior and apical compartment prolapse. A larger sample size and longer follow-
up is required to strengthen and confirm our conclusions.
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Efficacy of anchoring the four-arm transvaginal

mesh to the mid-urethra vs original surgery as a
surgical correction for stress urine incontinence
in coexisting anterior vaginal prolapse grades |l
and Ill: study protocol for a randomized
controlled trial

Zoltan Fekete'’y Andrea Surdanyi?, Lérand Rénes?, Gabor Németh'' and Zoltan Kozinszky?'

Abstract

Background: The prevalence of obesity with aging is escalating alarmingly; and pelvic organ prolapse (POP) and
stress urinary incontinence (SUI) are now becoming a growing epidemic among the elderly. Synthetic transvaginal
mesh has been employed with increasing popularity in the treatment of POP and is usually highly effective in
controlling the principal symptoms of prolapse. However, studies have reported that mesh operations provide
fairly unfavorable SUI cure rates. Therefore, additional anti-incontinence surgical strategies are increasingly being
scrutinized to achieve better postoperative continence without any significant side-effects for patients with both
POP and SUI. We hypothesize that the modification with the fixing of the mesh to the mid-urethra is superior to
the original transvaginal mesh operation (TVM) with regard to anti-incontinence.

Methods: One hundred and thirty patients diagnosed with POP—Q II-lll and concomitant SUI requiring surgical
treatment will be included in this prospective, randomized, double-blind, controlled clinical trial. Patients will be
randomly allocated to receive either original TVM (TVM group, n = 65) or modified TVM surgery (mTVM group, n
= 65). As the primary outcome parameter, we will evaluate the objective SUI and POP cure rates. Secondary
endpoints include postoperative morbidity as assessed with the International Urogynaecological Association
classification and subjective prolapse and incontinence cure rates reported by questionnaires.

Discussion: Recognizing the importance of an additional surgical procedure for anti-incontinence management,
we aim to investigate whether a stabilizing suturing of the mesh to the mid-urethra delivers superior SUI
correction compared to the original prosthesis surgery.

Trial registration: ClinicalTrials.gov, NCT02935803. Registered on 20 May 2016.

Keywords: Modified transvaginal mesh, Complications, SUI with POP—Q II-Ill, [IUGA classification
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Background

Demand for pelvic organ prolapse (POP) and stress urinary incontinence (SUI) surgery is expected to
increase due to an expanding rate of obesity among elderly women. POP is defined as the protrusion of
the pelvic organs from the normal anatomical location toward or through the vaginal opening; the
current prevalence of symptomatic POP is in the range of 3-8% [1, 2]. SUI, classified as involuntary loss of
urine during physical activities and a resultant increase in intra-abdominal pressure, is also highly
prevalent, reaching as high as 24.8% [3].

Also of note, one-fifth of women in the United States receives surgery either for SUI or for POP [4],
where the cumulative risk for SUI surgery is 13.6% and that for POP surgery is 12.6% [4]. Both pathologic
conditions develop in > 50% of the women affected [5]. Synthetic transvaginal mesh (TVM) has been
increasingly employed in the treatment of POP and tension-free slings are useful in the management of
incontinence. Synthetic mesh during repair has principally been used due to higher efficacy compared to
that of native tissue repair and resorbable mesh; however, complications appear to be more prevalent
[6-9]. Common complications include mesh extrusion, chronic pelvic pain, dyspareunia, and infection [7—
10]. The anti-SUI efficacy of the prosthetic placement is barely 72—83% [11-13]; however, it is assumed
that a combination of a synthetic mesh with the sling operation [5, 14-16] will substantially increase the
cure rate for concomitant SUI.

Despite the increased consideration of the combined surgery for both genitourinary pathologies in one
session, there is a lack of consensus on the optimal treatment. It is supposed that a combined operation
with mesh and sling is highly effective for the treatment of POP and SUI; however, the complication rate
is elevated [5, 14-16].

Therefore, the research group developed a modification to the transobturator four-arm TVM [13, 17]
to increase its anti-incontinence effect. While the sling is located beneath the mid-urethra, the TVM
elevates the distal part of the anterior vaginal wall [13, 17]. In the original TVM, the posterior part of the
mesh is anchored to the anterior aspect of the cervix and the anterior arms are spread under the bladder
neck with stabilizing sutures. We hypothesize that the original TVM operation can be followed by residual
SUl since the strengthening of the back arms may result in a backward dislocation of the entire mesh. The
posterior movement of the mesh allows the dorsal rotation of the urethra since the mid-urethra is not
suspended. The proposed modification to the original surgical procedure includes the suture of the
anterior part of the mesh to the mid-urethra to prevent the mesh sliding. We think that the appropriate
elevation of the mid-urethra would thus occur with the anterior arms and that would achieve a more
effective anti-incontinence. The pubourethral ligament is usually loose in SUI, but the anchored mesh
would theoretically normalize its function and stabilize the urethra. Intra- and postoperative
complication rates would be expected to be similar to those with the original four-arm TVM, but the
modified TVM with the anchoring suture would be slightly superior with respect to POP repair and
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remarkably more effective in SUI correction. In our preliminary study, the anterior fixing of the TVM to
the mid-urethra demonstrates as high an efficacy of anti-incontinence as 96.8% and an enormously
reduced recurrence prolapse rate of 3.2% in (unpublished data). The mesh extrusion rate is particularly
low and this may be due to the fact that the stabilizing sutures exert a lack of “folding/wrinkling” of the
edge of the mesh, preventing a lifting up of the mesh which does not compress the mucosa and derange
the periprosthetic vasculature.

A further modification to the TVM surgery is that the positioning of the mesh will occur 1.5 cm below
the urethral meatus, leading to an elevation of the entire anterior vaginal wall including the anterior and
middle compartments as well. By contrast, the original TVM surgery does not prevent anterior
compartment prolapse [13, 17].

Methods/design
Study design

The present study is a single-center, prospective, doubleblind (participant, investigator/surgeon,
outcome assessor), randomized, controlled trial. The study will be conducted in accordance with the
Declaration of Helsinki and has been approved by the local medical ethics committee at the University of
Szeged under reference number 55/2016. The trial is registered under NCT 02935803, and patient
recruitment started on 22 August 2016. The trial flow diagram is presented in Fig. 1 (CONSORT study flow
diagram). The protocol follows the Standard Protocol Items: Recommendations for Interventional Trials
(SPIRIT) checklist (see Additional file 1).

Patient recruitment and consent procedure

Patients will be recruited from the urogynecology consultation at the Division of Urogynaecology,
Department of Obstetrics and Gynaecology, University of Szeged, Hungary. All study participants will be
provided an information sheet and a consent form describing the study in brief so they can decide
whether to participate in the study. Each participant will be explicitly informed that participation in the
study is voluntary, that she may withdraw from the study at any time and that withdrawal of consent will
not affect her subsequent medical assistance and treatment.
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Fig. 1 CONSORT study flow diagram

Consent to publish Written informed consent was obtained from the patients for publication of their
individual details and accompanying images in this manuscript. The consent form is held by the authors
in the patients’ clinical notes and is available for review by the Editor-in-Chief.

Participants considered for trial

This will be a prospective longitudinal study involving all patients successively scheduled for operation for
symptomatic prolapse POP—Q grade Il or Il and coexisting SUI, who will be included in the study after
informed consent has been obtained. Patients will be recruited in the Department of Obstetrics and
Gynaecology at the University of Szeged. The study will be conducted for an estimated maximum of 18
months (between August 2016 and December 2017). Table 1 provides an overview of the patient
recruitment and evaluation plan.

The symptomatic POP—Q Stage II-lll (determined by the gynecological examination using the
International Continence Society quantification system) [18] anterior vaginal wall prolapse is defined as
the maximum extent of the prolapsed anterior and middle compartments being within 1 cm above and 6
cm below the hymen [19, 20]. According to the international POP guidelines (the EBU and NICE
guidelines) [21, 22], if the condition disrupts the patient’s life and non-surgical treatment options have
not helped, it should be treated surgically.

In all cases, SUI will be visualized after a complete physical examination is performed (verified by pad
test/ Bonney test/two-dimensional [2D] introital sonography and urodynamic examination). The severity



of SUI was assessed using the Ingelman—Sundberg classification [23]. Urodynamic examinations
comprising uroflowmetry, cystometrography, the pressure-flow study, and the abdominal leak point
pressure test will be performed before surgery to objectively determine the coexisting symptomatic SUI
based on the international guidelines (the EBU and NICE guidelines) [21, 22]. The abdominal leak point
pressure test will be used as a standardized examination method for the evaluation of SUI with urine
leakage as a sign. If the intra-abdominal pressure recorded at the point of urine leakage was < 40 cmH;0,
the origin of the SUI was set as intrinsic sphincter deficiency (ISD) [24]. In the case of ISD, preoperative
pelvic floor training (PFMT) will be recommended. If the patient is unwilling to participate in PFMT or if
the

Table 1 Schedule of assessments/data collection

Assessment Recruitment Intervention Follow-up

before (surgery)

intervention

phase 6 weeks 6 months 1 years 2 years 3

years

Assessment of eligibility criteria X
Written informed consent X
Gynecological examination: incontinence symptoms X X X X X X X
Gynecological examination: prolapse X X X X X X X
Urodynamic examination X X X
Adverse events X X X X X X
Questionnaires: PISQ-12 and PFDI X X X X X X
Introital sonography X X X
Urine culture X X X X X

training was unsuccessful, we will recommend mesh surgery. This will also be the case for suspected
urethral hypermobility, i.e. if the intra-abdominal pressure at the point of urine leakage was > 60 cmH20.

Introital ultrasound findings

In all cases, introital ultrasound (GE Voluson 730) will be performed with a standardized bladder-filling
volume of 300 mL. The vaginal probe (5—-9 MHz) will be placed in the area of the vaginal introitus at the
level of the external urethral orifice, with the patient in a semi-sitting position. Ultrasound assessment of
the bladder and urethra starts in the mid-sagittal plane.

During the sonography, we measure the longitudinal (L) distance between the bladder neck and the
line through the lower edge of the pubic symphysis and the horizontal (H) distance between the bladder
neck and the upper edge of the symphysis. The two distances are measured at rest (L1, H1), during
contraction (L2, H2), on pressing or while coughing (L3, H3). Changes in these parameters during
contraction of the levator muscle and on pressing serve to evaluate the reactivity of the pelvic floor



muscles and the adequacy of the supportive structures of the urogenital organs [25]. The funneling of the
proximal urethra during coughing as a typical stress urinary sign also will be examined [25].

Inclusion and exclusion criteria
Inclusion criteria

Female adults aged > 40 years with coexisting pelvic floor defects will be recruited, at least one year
following delivery, irrespective of parity and pre- or postmenopausal state, medically and physically fit
for the measurement and therapeutic surgeries, and, in the case of systemic or local estrogen treatment,
stable for the past three months before inclusion.

Exclusion criteria

Exclusion criteria are: urge, mixed incontinence or occult SUI; prolapse < grade Il or > grade 1ll POP-Q
([21, 22], https://uroweb.org/guideline/urinary-incontinence), apical or posterior compartment prolapse,
dysuria (bladder tumor, neurogenic urinary bladder damage), a history of mesh use or anti-incontinence
pelvic procedures; pregnancy (urine test to accomplish); lactation period not yet finished; current urinary
tract or vaginal infection, menstruation on the day of examination; contraindications for measurements
or interventions, for example, acute inflammatory or infectious disease, tumor or fracture; de novo
systemic or local estrogen treatment (< 3 months); de novo drug treatment with anticholinergics or other
bladder active substances (tricyclic antidepressants and selective serotonin reuptake inhibitors) and
cancer of the pelvic organs.

Concealment of group allocation from participants After the screening phase, patients will be randomly assigned
to one of the two therapy groups (the TVM group or modified TVM (mTVM) group). The allocation
sequence will be generated by the independent urogynecology secretariat using online randomization
software (http://randomization.com); allocation ratio = 1:1 (TVM group:mTVM group). The allocation will
be concealed in sealed, opaque, sequentially numbered envelopes, which will be stored at the operating
theatre. All the women recruited will be numbered consecutively corresponding to the numbered
envelopes. The envelope will not be opened until the general narcosis of the study participant has been
established. To increase the validity of the trial, the assigned procedure will be blinded for the study
participants throughout the follow-up period. The participants will be informed of allocated treatment
after completing the study forms 12 months after the procedures. If major complications occur, the
study participants and the outcome assessor will be also informed of the allocated treatment at the time
of any suspected complication(s).

Randomization

The patients will be randomized to one of the study groups using a computer-generated list. Allocation
concealment will be ensured by enclosing assignments in sealed, opaque, sequentially numbered
envelopes, which will only be opened when the general narcosis of the study patient has been
established [26].

Postoperative outcomes and sequalae will be assessed by an outcome assessor who is a gynecologist in
a subspecialization program in urogynecology and also well trained in the transvaginal mesh operation.
The outcome assessor will remain blinded to the type of intervention throughout the study.
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Blinding

Participants will be blinded against the type of TVM surgery received (original TVM vs mTVM). The
participant information document will not provide any information on the differences in surgical
protocols such that the women could ascertain their group allocation. All investigators involved in data
acquisition, data analyses, and statistics will also be blinded against group allocation. The surgeons in
charge of the therapy cannot be blinded against group allocation and therefore will not be involved in
data acquisition, data reduction, data analyses, or statistics.

Measurement outcomes

Baseline (before intervention phase) and follow-up measurements (of primary, secondary, and tertiary
outcomes) after six weeks to three years will be performed at the Division of Urogynaecology,
Department of Obstetrics and Gynaecology, University of Szeged, Hungary, by an experienced
urogynecologist who will be blinded to group allocation of participants and who will not operate on the
patients (Table 1).

Primary endpoints

The primary outcome measures will be a significant improvement in POP repair and objective cure of SUI
after the surgery. The efficacy of POP repair will be understood as a significant (> 3 cm) improvement
during follow-up at points Aa, Ba, C, and D using the POP-Q system (International Continence Society)
[19, 20]. Antiincontinence efficacy is classified as no further SUI, as diagnosed by cough tests and
urodynamic examinations. Besides the gynecological and urodynamic examinations, sonographic findings
from introital ultrasound examinations will be analyzed in terms of anatomical success both before and
following surgery and during follow-up.

Secondary and tertiary endpoints

The secondary measurement outcome will comprise the intraoperative findings and postoperative
factors. As concerns the long-term postoperative complications of the mesh procedures, we will
determine the extrusion rate, the presence of de novo urge symptoms (DNUS) or urinary tract infection
(UTI), and the need for reoperation. The diagnosis of DNUS will be set if detrusor pressure changes are
detected in cystometrographic pressures after the surgeries. The postoperative complications that will
lead to reoperation will be infection, recurrent descent or incontinence, implant extrusion, chronic pelvic
pain, and total retention. Operative and perioperative complications (six weeks after the procedures)
described after TVM vs mTVM will be collected; overall frequency within all the cases will be calculated
and severity will be graded using the IUGA classification comprising all the follow-up periods [27].

The subjective cure for prolapse and incontinence will be measured with a significant enhancement of
the Pelvic Organ Prolapse/Urinary Incontinence Sexual Questionnaire (PISQ-12) and Pelvic Floor Distress
Inventory (PFDI) scores. The PISQ-12 and PFDI are validated to assess the impact of SUI symptoms on
quality of life and sexuality and relate well to the prolapse symptoms. Previous research has
demonstrated that the questionnaires correspond well with grade of prolapse and urodynamic findings
[5, 13, 17]. Our research group has assessed the validity of the questionnaires in screening for subjective
genitourinary symptoms (unpublished data). To guarantee blinding of the tertiary outcome, the
participant will complete the questionnaire without the outcome assessor present and seal it in an
envelope, which will be given to research staff. The subjective outcome assessment is largely performed
by participant-completed questionnaire, thus avoiding interviewer bias.



Trial interventions

Participants will receive the allocated intervention, either the original TVM operation or mTVM surgery.
The surgical interventions will be delivered by two surgeons with expertise in the specific intervention
and subspecialized in urogynecology. They will not assess the measurement outcomes. Further details on
the interventions are provided below.

Original transobturator four-arm transvaginal mesh Original transvaginal subvesical mesh operations will be
performed as described earlier by Sergent et al. [13, 17]. The operative technique is described in detail in
another study [28]. The routine surgical technique will consist of a longitudinal incision of the anterior
vaginal wall throughout its thickness from 3 cm below the urethral meatus to the cervix. The posterior
part of the mesh will be anchored to the anterior side of the cervix using two non-absorbable Prolene® 2-
0 sutures (Ethicon, Issy-lesMoulineaux, France), while the mesh will then be spread by securing its
anterior parts beneath the bladder neck using two or three Monocryl® 2-0 absorbable sutures (Ethicon,
Issy-les-Moulineaux, France). Conventional instruments will be employed for the original TVM procedure.

Modified intervention surgery

In the modified surgical technique, the prosthesis is placed between 1.5 cm below the urethral meatus
and the cervix and the anterior part of the mesh is anchored with a stabilizing suture to the periurethral
tissue at the level of the mid-urethra to elevate the middle part of the urethra, leading to potentially
more effective antiincontinence. An additional document file presents the intervention (detailed
description of the mTVM) in detail (see Additional file 2).

Assessment of safety: postoperative complications/ reoperations

In the current study, there are no anticipated risks or inconveniences, as the examinations and
intervention employed are well-known and widely used in pelvic floor defect surgery. The modification
to the TVM surgery does not carry a higher risk for patients than that of the original TVM in the setting of
a fully equipped operation theatre. This makes the immediate detection and treatment of adverse events
possible. Also, after leaving the operation room, all patients will be closely monitored for the occurrence
of potential (severe) adverse events (short-term postoperative complications) on the postoperative
intensive ward. Moreover, the inclusion of each individual patient in the study is indicated in the
electronic hospital information system and, hence, is visible to all physicians and nurses involved in the
care of the patient. This facilitates the reporting of (severe) adverse events to the principal investigator.
The principal investigator will report suspected unexpected serious adverse reactions to the Institutional
Review Board.

Statistical methods
Hypothesis

Alternative hypothesis for primary outcome: it is hypothesized that the group undergoing the modified
transvaginal mesh operation will have a statistically higher improvement of continence measured by
gynecological and urodynamic examination, and from the questionnaire administered before and after
the intervention phase.

Sample size calculation



As we have newly developed the modification to the prosthesis surgery, an exploratory pilot study was
designed to evaluate the feasibility of the modification to the mesh for the treatment of SUI. Twenty
patients with SUl and POP were recruited for a mTVM operation by the same two senior surgeons who
are conducting this randomization study. The sample size calculation study was designed based on
preliminary data on the 20 patients. The newly developed technique yielded an objective SUI cure rate of
92% as opposed to 72% for the original TVM published by Sergent et al. [13, 17]. Sample size calculations
were performed with G*Power software [29], using the statistical model for an x?approach.
Consequently, sample size was estimated theoretically and an effect size of = 0.1, indicating a small
effect, will be accepted. The sample size was calculated for the primary outcome of the SUI cure rate
with the following assumptions: a = 0.05, power (1- error probability) = 0.8, number of groups = 2.
Based on these assumptions, a total sample size of N = 130 was estimated. In anticipation of dropouts
(10%: n = 16) or a violation of protocol (10%: n = 16), a final sample size of N =162 (81 participants per
group) results.

Statistical analyses

Analysis of the patients will follow the CONSORT flow diagram (Fig. 1) through the phases of the study
(enrollment [assessed, excluded, randomized], allocation [control group and experimental group with
intervention received or not received], follow-up [lost to follow-up, discontinued intervention] and
analysis) [30].

All statistical analyses will be conducted using SPSS software version 22 (IBM, Armonk, NY, USA). All
tests will be two-sided and significance will be set at P < 0.05. Efficacy measurements were adjusted by
intention-totreat analysis. Missing values will be replaced using the last observation carried forward
(LOCF) method. No subgroup analyses are planned. Standard deviations, 95% confidence intervals, and
median will be used for the descriptive analyses. Primary and secondary outcome analysis: the Chi-
square test or Fisher’s exact test will be employed to identify any objective outcome differences among
groups.

Generally, continuous data will be checked for normality using the Shapiro—Wilk test. If the normality
assumption is violated, then PISQ-12 and PFDI scores as tertiary outcomes will be normalized by log
transformation (log10(x)). Univariate-repeated measure analysis of variance (ANOVA) will be used to
determine the secondary outcome between and within the two groups (mTVM, TVM group) at six
endpoints (before intervention and during follow-up clinical appointments 1-5 following intervention).
Mixed design ANOVA will be carried out to determine the effects of the modified operation on subjective
cure rate for POP and SUI, and the Bonferroni post hoc test will be used to test the difference between
means. All statistical analyses will be completed after the final measurement of the last patient during
the last clinical appointment after intervention. The repeated measure design with seven points in time
allows us to monitor how patients change over time in both short-term (before/during intervention) and
longterm situations (before/after intervention).

Discussion

Coexisting POP and SUI are increasingly recognized as a major health and financial concern affecting 63—
80% of postmenopausal women [31]. TVM is the standard surgical method for the anatomical restoration
of middle compartment Stage II-Ill prolapse; however, it should be supplemented with a mid-urethral
sling to achieve better SUI treatment. Moreover, the combined mesh and sling operations yield



unfavorably more frequent complication rates and may provoke voiding dysfunction and recurrent UTI.
Furthermore, following the original TVM, some residual SUI can develop because of the backward
dislocation of the mesh.

To the best of our knowledge, the present study is the first to investigate a surgical modification to
TVM for more effective anti-incontinence. Should this newly developed modification be proved
successful in treating SUI, it could be introduced in clinical practice due to its simplicity.

Additional files
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